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What do you (to 
when the loadfc 
a hare too big 
for your Rabbit? 



Take the Coleman Caboose: 



The new Coleman Coboose lets your quick little cor 
cany like a wagon. 

The Caboose 
is light, lithe and 
rolls like a rayce 
Just the ticket for 

your luggage 
and leisure gear 

spruces and seedlings, bricks and board! or the 
antiques you can't pass up at the auction 

'rbu can even get an optional top thal keeps 
out weather, and locks to keep out Intruders 

And when your haul is over the Caboose stands 
on end and "hides" against a garage wall 
fence or utility shed. 

The Coleman Caboose, [fsfun li'sfu nctionol. 
And it only costs 
about as much as a j 
good set of radials, 
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Once you’ve chosen a field, 
Navy training helps you 
master the job. You work with 
today’s most modern equip* 
merit and methods. 

Through classroom and 
practical experience, you learn 
everything you need to know 
to become a specialist in the 
field you choose. 

Then you practice and 
develop your skills on the fob. 

You become a top-notch 
professional and achieve a 



level , of skill second to none. 

The Navy is an adventure 
in making the most of yoursc i f. 
And good pay is part of it. The 
Navy pays over $550 a month 
to start, on top of most of your 
expenses, extensive benefits 
and special pay for sea duty. 
That's good starting pay for 
anv job. 

Call 8 00 -327 -NAVY toll- 
J ree Sr a rt you r Ad vent u re 
with a job you can build into 
a career. 



Accept the challenge and you'll 
never be the same. In the Navy 
you will become an experienced 
professional with a job skill you 
can build a career on. And you'll 
possess the pride, maturity 
and self-confidence only the 
Nav\ Adventure can give you. 

The Navy has over bO 
career areas you can choose 
from: electronics, computers, 
aviation mechanics — any 
one of today's in-demand 
technical skills. 



Navy. It’s Not Just A Job, It’s An Adventure 
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But I want the same kind of careful 

work I’d do myself. 




Professional workmans hi p make s a difference even on small jobs 
That's why I take my GM car to Mr Goodwrench He has the right tools 
He has the right training — GM training And he has the right 
parts available— genuine GM parts 



Mr, Goodwrench is committe d to reasonable prices— he has pledged 
to be competitive with other mechanics 1 could go to around here 
And he even offers while-you-waii quick service on many popular 
service jobs I m in and out in a jiffy’ 



So kee p that g rea t GM f eelin g with genuine GM parts at 
participating independent Mr Goodwrench dealers 
selling Chevrolets Pnntiacs Dldsrrobiles Ruicks Cadillacs 

GMC and Chevy trucks. 
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Future Jags 

Ibtt Ja^'s bap of tricks for it* future 
cars won't affect safes of the sensu- 
ous XJ6 and XJ5 models, which are 
breaking: all safes records 
this year. In a month or 
two. Series III sedans 
will quietly become 1983 
models, with very slight 
changes* but around 
mid- n 83 we'll see an open 
version of the XJE 
coupe. At this point, we 
can only wonder how closely it will 
resemble Pininfarina's XJS idea car 
of a couple years ago face Return Of 
The Roadster, page fi2 fc July '79h Lat- 
er in '83 w r e'H pet an '84 model XJ 
sedan with turbodiesel engine. How 
will twin-cam fans greet that? For 
'85, Jaguar will have a smaller, 
lighter new sedan, the XJ40, 

Keep On dteMlin' 

Are all those pastel-colored cars 
horning in on your diesel pump — is 
that whufa bothering you, trucker? 
Well, get on line; more are coming, 
Now you even hear the diesel clatter 
at the track: A Peugeot 505 Turbo- 
diesel is being campaigned in the 



Down the road for Jaguar la a sedan with subtle evolution of current Series ill styling. 






Turbodleeel Peugeot rail bee with 100 tip, 

Sports Car Club of America (SCCA) 
Pro Rally Series. Driver Gary Eaton 
has tricked it for more hp, but finds 
the flat torque curve the biggest 
advantage for pulling power in un- 
predictable off-read conditions. 

Over at VW. the T 83 lineup, soon to 
be introduced, will include a heavy 
emphasis on diesel power. Already 
available is a mid- r 82 intro of an 
optional, econo- 
my automatic 
tr ansm isflion 
for die gel Rab- 
bits and Jettas. 
With the shift 
lever in the "E" 
position of the 
automatic (be- 
tween N and D) p 
there is no 
transmission 
braking effect. 



VW compares it to coasting when 
you stop pedaling a LO- speed bike. 
With the E-Automatic, the Rabbit 
and Jetta are the most fuel -efficient 
automatic transmission cars sold: 37 
mpgcity and 47 highway* 

We tried out another VW recently: 
the diesel Van agon. The seven-pas- 
seng^r living rnnm r>n wheels took \is 
from New York to Florida and back 
(2 J82 mites) on $123,21 worth of fuel 
The 105 gallons we used averaged 
£L20 a gallon this past March, and 
our average mpg was 26. S. 

Nice surprises department 

Even before we get behind the w heel 
of the many cars we drive each year, 
we know what they'll be like (you get 
to know a manufacturer's approach 
to his cars). In the case of the 
Renault Fuego, however, I had 
no hint; in fa:L it wasn't even 
on my list of cars that I wanted 
to try. 1 saw' lots of Fuegos in 
France, and regarded them as so 
weirdly French that 1 couldn't imag- 
ine them on the road here, 



wide hatch. Front seats have seat- 
back adjustment wheels at the in- 
side and outside of the seat—a 
thoughtful touch. And the car is a 
ball to drive — fast, smooth and pre- 
dictable, with the five-speed gear- 
box adding economy to its virtues. 
Set up the way you might like it, the 
Fuegn could cost SI 1 ,00ft. but it T s still 
a heck of a v&lue- 

European Ford 



VW ha* mw automat- 
ic tranny for Ha diesels, 



Fuegc power option Is 1.6-1 Her turbo Four. 

Well, the Fuego h here* and when I 
had a chance to drive the turbo mod' 
el, it surprised me on two counts. 
The fi rst was finding out how much I 
enjoyed this car, and the second was 
how everyone— from greasers to 
proverbial little old ladies — stopped 
and stared. And I thought it ap- 
pealed only to French boulevard- 
iers! The interior is luxurious, com- 
fortable and versatile. Split rear 
seats fold to load things from the 



Sierra coupe la a two-door wtlJl hatchback. 

Ford of Europe is replacing its Tau- 
mis with an all-new t mid size car, 
named Sierra, which will be intro- 
duced next month in Faria. The 
unusual styling is evident on the 
coupe above. Other models include a 
four-door (also writh hatch) and a sta- 
tion wagon* We could get the Sierra 
here, and variations on its styling 
will surely appear on other Fords. 

Three bright wagona 

If you want a station wagon with a 
factory sunroof, choices are limited 
to the Maxima, Quantum and 
300TD: Let's hear it for Datsun, VW 
and Mercedes, sunworshippera! WH 
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Warning; The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 









It’s times like thk 
you’ve got a Wagner 



* it 



Smuts. 



we painted a sh uitci 

in 3 minutes 

with a Wagner 
ft Power Painter. 
It took us 

22 minutes 

with a brush. 



4 , Amuts. 



bVihrs. 



we painted this wicker 
choir in 4# minutes 
with a Wngpa Power 
Painter It rook us I 
hour with a brush, 



Wfr painted this house in hours 
wish a Vagner Power Painter. 



It rook us F hours with a brush 
both were done excluding trim 



21 mms. 



We painted an eight-foot 
section of this fence 
in 21 minutes with a 
Wagner Power Fainter. 

It took us I hour and 
20 minutes with a brush 
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that’ll make you glad 



Power Painter. 



Every once in a while you come 
across «t product that offers signifi- 
cant advantages over a tried and- 
true method of doing things. 

In the case of paiminjg, consider 
a Wagner. Power Painter, instead 
of a brush. 

Vagner Power Painter's 
should quickly make a 
out of you just among 
the examples we've shown, the 
time saved is astonishing. 

And a Waenei Power Fainter 
is ideaffoi dozens of other 
painting chores atomic! the housc. 

made easier 

Of course, speed isn’t a Wagner 
Power Painter's only long suit, 

A Wagner Power Painter also 
makes it remarkably easy to achieve 
professional looking results -the 
spray lays down a smooth, even 
finish with no brush marks. 

And when it comes to intricate 
painting jobs like wrought iron rail- 
ings. louvered doors and bicycles, its 
amazing Lhe way a Wagner Power 
Painter reaches into crevices and 
applies paint. 



Thats also why a Wagner Power 
Pinter is so effective on rough, 
textured surfaces like shake shingles, j 

Spray paints, lacq uers . 
stains, varnishes, and more 

Virtually any kind of latex oi 
oil based paint is compatible with a 
Wagner Power Painter. 

It can also apply stains, var 
nishes and lacquers. Or spray almost 
any other liquid, even pesticides. 

So a Wagner Power fainter is a 
lot more than just a one project' tool, 
And cleanup is simple- just 
run the appropriate solvent through 
until it's clean. 






k 
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No air compressor 

The secret to a Wagner Power 
Painter is a precision electric, piston- 
driven pump. 

Ucreares a pressure that prop ds 
liquid out through the lip. which 
(hen forms the spray 

There's no bulky air compres- 
sor to lug around And significantly 
reduced fogging" that usually ac- 
companies painring with compressor- 
powered sprayers because a 
Wagner Power Painter doesn't mix 
the paint with air. 

Helpful attachments 

A variety of helpful attachments 
make Wagner Bower Painters even 
more versatile 



Then ask to examine a Wagner 
Power Painter first-hand , 

Whether you're painting your 
'57 Chevy or the broad side of a 
barn, you'll discover 
there s a Wagnei 
Power Painter that s 
fust right for you, 

And we think 
you'll also discover 
it's high time you 
owned one 
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Complete ouifits include things 
i flex ink spray tip designed 
exclusively for Roots and ceilings 



And a rube that replaces 
the reservoir, so you can 
draw pint right from 
(he can. 

You can even get an 
optional spray tip that 
narrows the spray for 
precision painting. 

But rather than simply /coifing 
about a Wagner Power fainter, we 
suggest you visit your local hard- 
ware store, pint store, home center 
or wherever quality paints are sold, 

r* Jvg' HS r wnci 5f*-*y TrcM ocp 



WAGNER 
Brochures 
Dept L 

1770 Fernbrook fane 
Minneapolis. MN 55441 

Please send your free "How 
to ..." brochures to help me 
learn more about painting 
with a Wagner. Bower 
Painter.. 

Name 



Address 



City _ 
State 
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The Right Tool for Fainting'' 



LETTERS 

TO THE EDITOR 



Solar ballooning heats up 

I enjoyed your article? A law WFre 
Ballooning On Solar Power (page 
100. Apr. *82). However, the British 
balloon of Don Cameron was defi- 
nitely not the first solar-powered 
design, In 1&78. Frederick Eshno 
successfully flew his Sunstat h a true 
solar-powered balloon. And way 
back in 11)73. Tracy Barnes flew his 
Solar FireFly. 

1 don't think it's fair to ignore the 
pioneering efforts these people have 
made in behalf of solar ballooning. 

RUTH F. SALZBERd 
ALADDIN WALLOON 
WEST HARTFORD* CONN. 

Your poiizf is well taken. ITc did 
refer to the even earlier wtirt of Lee 
Asfrwnn in the mid- n S0s^a7id perhaps 
we should have mentioned the 
Barnett and Fshoo flights also. Bid 
they teere of short duration. The 
British balloon icas notable for Us 
record-breaking crossing of the Eng- 
lish Channel — a feat that may haw 
somewhat overshadowed the worthy 
efforts of others. 

Keeping fit with PM’s help 

Your article Physical Fitness And 
The Machine Ape (page 9 1 „ May '82> 
was very interesting. It alluded to 
the many myths that are perpetuat- 
ed by the apparatus industry to pro- 
mote their equipment. Unfortunate- 
ly. the general public does not fully 
understand the capabilities of such 
machines and* hence, must rely on 
advertisements that, at times, can 
be misleading. 

Articles such as yours help to pro- 
mote a healthier lifestyle for people 
and are welcomed by health profes- 
sionals. 

HAROLD STAPLES. Fh.D. 

KINESIOLOGIST 

ST THOMAS ADULT KEH AEI I.ITATJON 
AND TRAINING CENTRE 
ST. THOMAS. ONT. 

Crowning achievement 

] was very interested in your article 
on new ceramic dental crowns. [.Sci- 
ence lVoridHudc h page 10, Apr. ’82). 
How can I get more information 
about this new material? 

BRIAN D HOWARD 
BRANCY DENTAL LABORATORY 
SEBRING. FLA. 

A number of readers wrote in to ask 
about this development. Further in- 
formation can frenfifamerffttf writing 



to Rosemary Tempiiji, Goors Bio- 
medical, Suite 2W k Went Cedar Dr,, 
Lakewood. Colo. 80228. 

PM bike cart takes a trip 

Here in [own we have a yearly bicy- 
cle event called the KAGBRAI (Reg- 
ister's Annual Great Bike Ride 
Across Iowa). It's a 500-mite tour uf 
the fttate. and we win ted to take our 
young daughter along with us. After 
pricing commercial bike trailers, J 
remembered your plans for a home- 




PW* bike cart built by r*«*ar McCIcary fen 
hie 4-yaar-cNd daughter. Added "fenders" 
help shield wheel epohee. 



made version {Bicycle Cart, page 
132 h M ay '80). 

The enclosed photo (above) shows 
the results. Because our daughter 
was only 4 years old, [ extended the 
sides up and out tc form ^fenders" 
over the wheels. These prevent any 
chance of small fingers getting 
caught in the spokes. 

The cart worked out fine and cost 
less than a third as much as a man- 
ufactured trailer. We got many com- 
ments on it along the way and were 
happy to tell everyone it was made 
from PM plans, 

NRLVJN McC LEARY 

CEDAR FALLS, IOWA 

Thanks for letting us know. Far 
others who may be interested , photo- 
copies of the cart plans a re available 
for 25 ce it ts f rom Pop u lar Media n ics , 
Box UUi. Radio City Statin n, ,\ T etc 
York , N.Y. WIOI . 

How not to got zapped 

In your article 10 Tips For Home 
Computer Core And Repair (page 
112, Apr. '82)* you correctly point out 
that static electricity can erase a 
computer's memory and damage 
delicate [Cs. Why. then, do you tell 
readers to poke around their com- 
puters' innards without the protec- 
tion of an electrostatic discharge 



(ESD) grounding strap? This inex- 
pensive wrist strap, connected to the 
equipment's frame ground, keeps its 
wearer and what he*s working cm at 
the same potential, eliminating any 
chance of an ESD zapping the coni- 
ponents, 

WILLIAM F\ YEHLE 
NEW BERLIN. Wl& 

Electronics editor Neil Shapiro re- 
plies: If yotire handling entire cir- 
cuit boards and not individual /Car, 
the normal rule is that q grounding 
strap is not required because the pins 
are connected by circuit traces and 
other components. RAM ckip$ t such 
as we were talking about, o?r rarely 
subject to BSD da mage. A yron ndi ng 
strap is needed only if you're working 
with sensitive ICs such as CPU 
chips. 

If you do use a wrist strap< 
er, do not ground it to the equipment 
frame. You could get zapped yourself 
if the ground fails the equipment 

plugged in. Instead, you should con- 
nect the strap to an independent 
ground (such as the screw in □ wall 
outlet) and make sure that the equip- 
ment is unplugged. 

It s easy when you know how 

Your article How To Repair And 
Reshingle Your Roofi page l30 t Apr. 
*82) was extremely informative and 
easy to understand- It opened up a 
whole new area of technical exper- 
tise that was thoroughly unfamiliar 
to me. 

SAM LANDAU 
WOO DM ERE, NY. 

As a manufacturer of clay rooting 
tilt. I found the article well written 
and enjoyable, but there was one 
discrepancy 1 feel should be brought 
to your readers' attention. You 
listed the cost of clay tile as $190 to 
£203 a square. 

This is misleading and might turn 
cost-conscious readers away from 
this fine product. Our cumnt cost 
range is £01 to S155 per square, and 
other West Coast tile makers may 
quote even lower p rices ^ 

GARY CRAYCROFT . 

CRAYCROFT BRICK CO. I 
FRESNO. CALIF. 

Our price s were obtained from reli- 
able industry source#, hit i re are glad 
fo lei im that such roofing may be 
available in some areas for less than 
what u>e stated. ML 
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ATWO SEAT 
SPORTS CAR 
WITH A 

7-FOOT TRUNK. 

THE 1982 SR5 SPORT TRUCK. Two- 
seat sports cars are fine, if all you travel with 
is driving gloves and sunglasses 

But if you like to bring your toys when you 
go places, take this two-seat sports machine. 

Its 7-foot trunk holds a dirt bike, a snow- 
mobile,, almost any payload up to 1100 pounds. 

And inside, the Toyota SR5 Long Bed 
Sport Truck really is outfitted like a sports car. 
With bucket seats Big, blacked-out gauges. 

Even an AM; FM/MPX stereo radio. All standard. 



Start the 24 liter 4-cylinder overhead cam 
engine and the sports car feeling gets even 
better. You've got power-assisted disc brakes 
up front A sporty 5-speed overdrive trans- 
mission. Or you can order Toyota's innovative 
4-speed automatic overdrive. 

And one more thing— mileage you 
wouldn't expect from a sports car! The Toyota 
5R5 is rated at 34 ERA Estimated Highway 
MPG,(24)EPA Estimated MPG. Remember: 
Compare this estimate to the EPA "Estimated 
MPG ' of other small trucks. You may get differ- 
ent mileage, depending on how fast you drive, 
weather conditions, and trip length. Actual 
highway mileage will probably be less than 
the EPA "Highway Estimate." 

The Toyota SR5 Sport Truck. It isn't hard 
to believe you really are in a sports car. 
lust don't look back! 




ALL OUTDOORS 

World's Fair fishing keeps about 96 percent of its 70 s t\ 

Sportsmen heading for Knoxville, capacity at 20 p and 85 percent at 
Term.* this summer to see the Fair -20 n F. 

should pack along their fishing tack- And lithiums have fi remarkable 
le. Within an hour's drive of the city life span. The carben-zinc and alka- 
are six lakes noted for their healthy lino batteries may maintain at least 
largemouth + sm allmouth and spot- 75 percent capacity for a year or two 
ted baas. And therms n. healthy pay- on a shelf or in your flashlight at 70* 
off if you catch a big one: 1 n addition F. f but the lithium should last 10 
to the Du Font Marching Band that years. Under hot conditions tl 30* FJ, 
opens the Fair every day T Du Pout's figure a shelf life of one to two 
monofi lament division is Sponsoring months for standard batteries, eight 
a Siren Fishing Line Big Bass Tour- years for a lithium. Even when light 
nament. Prizes of SLOCK) in cash and 



51,500 in assorted tackle will be 
awarded to the Tennessee resident 
under Ifi (no fishing license is neces- 
saryf who catches the biggest bass 
over three pounds. Equal prices will 
go to a state resident over 16, and 
out-of-state fishermen over and un- 
der Id, with preliminary weekly and 
monthly awards, as well. 

Information about the contest is 
available from local tackle shops, 
but no advance entry registration is 
necessary, Just take your lunker to 
any one of 10 lakeside marinas for 
weigh in T and when the Fair is over 
in October, the big winners wj|] be 
announced. A day or so of fishing 
could be a rewarding change from 
days of touring display* of •'Energy 
Turning the World of Tomorrow. 11 

Better and brighter 

The biggest and best energy news 
for outdoors men is arriving in very 
small, light and compact packages 
that were first perfected for the 
space program and moon landings. 
The key names are lithium batteries 
and rechargeable batteries. 

Away from home and power tines, 
a camper must rely completely on 
the batteries in his flashlight and 
weather radio. When these fail, he 
can be in big trouble. Heat and cold 
will also seriously change battery 
output, as boatmen, skiers, photog- 
raphers, divers, climbers and cave 
crawlers have discovered. There are 
few situations as discouraging as 
pausing to take pictures at the frigid 
peak of the mountain you've just 
climbed, clicking the camera shutter 
and getting no response. 

But lithium batteries can practi- 
cally ignore normal cold. An ordi- 
nary carbon-zinc flashlight battery 
has only 5 percent of its normal-tem- 
perature HQ a F,) capacity when the 
thermometer sits at 20° F. and none 




General Electric's rechargeable battery 
systems rejuvenate an Ikellte dive light or 
any unit using A A, C, D or 9*volt ceils. 



from a lithium finally starts to go— 
and this happens after 10 to 15 hours 
of use, not after one or two, as is gen- 
erally the case with ordinary batter- 
ies — the light doesn't dim slowly. 
Instead, the lithium keeps its 
brightness almost until the end and 
then drops off rapidly. 

This characteristic is particularly 
valuable in a camera. You don't need 
to wonder if the exposure meter 
readings are slowly going sour or if 
the electronic shutter is sagging and 
ruining pictures. Lithium's long life 
and reliability have been found to be 
invaluable indoors to safeguard the 
memories of computers With these 
batteries, a utility power interrup- 
tion won't kill huge programs or 
erase all the statistics stored in a 
computer data bank. 

ThesE energy' cells are not cheap. 
The lithium battery for a flashlight 
costs about $12 to $20. But because it 
provides S volts instead of the usual 
1.5, you use only on? in place of two* 
and buy a dummy battery to fill the 
leftover space. Panasonic, a leading 
producer and the supplier of the 
"lifetime"' lithium coin-sized batter- 



at 2b 41 below. And an alkaline retains ios in Kodak's new disc cameras, 
just 15 percent at 20" F, and zero per- makes lithium in flashlight cell 
cental -20 6 . A lithium cell, however, sizes, models for cameras, watches 



and the memory-backup systems for 
computers, and remarkable M paper"' 
cells in sizes that look like a small 
business card or stick of chewing 
gum. 

The Yak Works, Early Winters, 
Mountain Safety Research and 
Stow- A- Way Industries are among 
the retail mail-order sources that 
stock the new lithium cells. 

General Electric also manufac- 
tures lithium cells for cameras, but 
of special interest to outdoorsmen 
are GE's rechargeable nickel cadmi- 
ums. 

Home users of flashlights usually 
need one only occasionally, hut the 
camper may rely on his hand-light or 
portable radio for hours every 
evening, Rechargeable* that are 
about a dollar each can be the 
answer here, and can save the user 
money. Frequently, a camper is 
away from campgrounds with power 
lines for only a few days at a time, 
and can plug in his batteries for an 
overnight recharge on his return - 
GE's Latest AA, C> D and 9-volt 
rechargeable* don't suffer if left on 
charge an extra day; week or even 
year, and they can be recharged up 
to 1,000 times for only pennies a 
month in current. 

For the outdooraman. technology 
is shedding welcome new lights 

Beating the heat 

Sportsmen have learned much re- 
cently about the clothes to put on to 
keep warm, but there have been few 
studies on what to take off. Now. 
there is one, called A Matter Of 
Degree, by Lucy Kavaler and pub- 
lished by Harper & Row, The book 
gives valuable information on how 
to keep from being knocked out by 
the heat after a hike, a game often* 
nis or even a day at the beach. 
Experts predict that over 1,000 peo- 
ple will be killed by the heat this 
summer, because they won't know 
the precautions this author out- 
lines, VM 
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EXPERIENCED 
MILITARY 
HELP WANTED. 



Part-time only. 
Great fringe benefits. 



If you’ve served in ihe military, there's 
a tremendous opportunity wailing for you 
in the Air National Guard. 

The stilled positions we're looking to 
fill are part- time jobs. Jusi two days a 
month plus two weeks a year. And, loday 
when extra income really comes in handy 
you'll be glad 10 know' that well pay you 
well Tor your time. In Tael, you’ll probably 
star! at your old rank. 

You'll also regain many of the military 
benefi ts you previously enjoyed in the 
military low-cost life insurance, base ex- 
change priviltig ms, a retiramam plan 

and more. 



Reach new heights 
in the Air Guard. 





In the Air Guard, you'll make new' 
friends and take on new responsibilities 
while you put your prior miluary skills back 
to work. Back to work for you, your country, 
your slate and your home lown. You'll be 
doing something really important. You'll 
be guarding America's skies. 

If you ihink it’s lime you put your 
military experience back lo work for you, 
call the Air National Guard, toll free, today. 
000/638-0936* And lind out how you 
can reach new heights in the Air National 
Guard. 

*(ln Maryland call 30 1 i'98 1-67 1 S. Outside ihe con- 
rirventafliS consult your local phone directory] 



We Guard 
America's Skies. 
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MOTES 
FROM THE 
EDITOR 



W ith more presidential tape recordings scheduled to be released to 
the public this summer, we got to wondering just what kind of 
equipment our Presidents installed to “bug" the Oval Office. After all, 
we reasoned, it’s not the kind of thing you do with a Dictaphone. Gut it 
turned out we were wrong: One President (John F. Kennedy) did use a 
Dictaphone. 

We also were surprised to learn that President Franklin D. Roosevelt 
employed an opCicnf recorder to create a sound track much like that on 
Hollywood movies. 

All the techniques are described in The Bugging Of The White //oh ire 
(page 71). by noted Washington columnist Jack Anderson and his asso- 
ciate, Bob Sherman, 

Even those veteran Washington reporters found surprises while pre- 
paring the PM article. “I had never heard that Lyndon Johnson was 
such an electronics freak until I started researching this story." Sher- 
man said. And Evelyn Lincoln. President Kennedy's secretary, “con- 
sidered the taping system something personal between her and JFK." 
he went on. “She told me Kennedy didn't tape unless he told her to turn 
on the machines— even though he had the ability to do it himself." 

Then there's the time Robert Kennedy foiled Johnson's tape record- 
ers . . . but you'li have to read the story for that anecdote. 

Want to play weather forecaster? Well, you can — sort of. This month's 
article on predicting killer hurricanes (page 65) tells you how to get the 
National Oceanic and Atmospheric Administration's hurricane track- 
ing chart (page 103). You can get one at no charge — other than a self- 
ad dressed and stamped envelope. (The only other thing you need is a 
radio.) 

It takas steady nerves to drive a 15-year-old sports car some 110 mph at 
Lime Rock. On the other hand, it takes some fortitude to supply PM's 
drivers with two such cars — especially when they’re classic Cobras 
worth, together, about $150,000. Ken Eber (photo), president of the 
Shelby American Automobile Club, is the brave person who did it for 
our article on Cobra “clones” (page 74), There were no mishaps, but a 
new surface on the track caused such pebble damage that both ears 
had to be extensively repainted. A true sportsman. Ken smiled 
through it all (while we winced), M 



Ipf* * 
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alongside hit restored Cobra 299 (left) and hia original Cobra 427, 
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Now! learn on the latest... 





Wue taken ihe Hut's!, nusi advanced, niusi 
complete T^yAudLO/Yidfo amne jotllble ant! 
emit JlevEi better Now NK3 hnn,^ yuur training 
up lo and even beyond today * led iriology -a nh lIk 
etcitlng. advanced performance HeaLh 'ZenJiii 
Model 2501 TV Now you can feini haw to strike 
even die !a*es circuitry an the most csptnsiw T\ 
sets as you asswnbfe and perform asperirmTits on 
y^rHeathkaVKenidi. Only S KI combines sudi 
camfi^e trainirs wj(h such up-to-date equipment 



NRI training includes 25” 
Heath/Zenith color TV with 
state-of-the-art features 



6-functioa infrared remote control 
space phone lets you answer or call from your chair 
microprocessor-controlled PUL varactor tuner 
82 VHF/UHF, 35 cable channels 
24 -hour programmable 
channel selection 
electronic time display 
4-speaker FM sound system 
choice of three cabinets at 
student discount 




ClKltt ofiJ+tWh InlnJng on TV, ulmu, 
vr\CH 



— Bs 



Choice of Three Specialties 

Ami only SRI gives you the opportuni Cy to 
specialize in any of iJ me areas You get the same 
complete training covering TV audio systems, and 
video recorders, hut you select your own specially 
lor practical, hands-on training 

You can choose to build the Heath/Zemth 
color TV; specialize in audio systems and build 
your own AM/FM stereo system; or take your bench 



training with remote-oontnlled videocassetl* re- 
corder featuring NRI training on videotape. No 
matter which specialty you elect, your practical 
training also includes expeimenls and demonstra- 
tions with tlte exclusive NRI Discovwy Lab* and 
your own professional digital multimeter. All 
equipment is yours to use and keep. 

Learn in Your Spare Time 

No need to quit your job or tie up your 
evenings with night school, no classroom com- 
petition or rigid schedules. NR] trains you in your 
own home at your conventem*. Ybti're a class 
of one with complete course materials, practical 
training on the latest equipment, and the backing 
of a full staff of professional electronics educators. 
NR! brings it all to you. 

The Professional’s Choice 

A million and a hall students have already 
chosen die NRI way And over half die practicing 
TV service technicians in die U.S. haw advanced 
tbdr careen with convenient home training. 
Among them, it’s NRI 3 to lover any other school 
(summary of national survey on request). 





Free Catalog... 
Salesman Will Call 

son complete, convenient 
die equipment, look over 
complete lesson plans, checkout our convenient 
Lime payment plans. And see die many other 
opportunities in fields like Microcomputers. Elec- 
tronic Design, Comm u titrations Electronics, and 
more. Send postage-paid card and see what ad- 
vanced training is all about. Ef card has been 
removed, please write lo us. 

Piwiteal training one real me-tf-ibr-in 
TV using jmfeMidn*! eqilpnnt 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave, 
Washington, IXC. 20016 



■til 

We'll give you tomorrow. 




PM 113? WOK MONITOR 




Pocket guides 

The TKS-80 Pocket Computer from 
Radio Shack has become very popu- 
lar (see Calculator Or Computer — 
Which Should You Packet ? , page 68), 
About its only drawback has been 
the lack of prewritten software. It's 
not easy to cram a useful program 
into the little machine's 4K of pro- 
gram m able memory, 

However, three new hooks from 
Micro Text Publications provide list- 
ings for various useful and enter- 
taining programs. And all the pocket 
computerist has to do is type them 
in. 

Pocket Computer Primer by Hank 
1 Librach uses the computer as an 
educational took To teach geogra 
phy, there's a program called "747 
Global Flight Planner.' 1 In this sim- 
ulation you chart a course from 
New York City to Hong Kong. You'll 
have to be familiar with geographic 
relationships of major cities so as 
not to get lost — especially when 
some of the airports close dovrn due 
to political unrest! You can even 
learn something about ecology by 
typing in and running the program 
that simulates an environmental 
study of a gypsy moth population 
versus a wasp population, It offers a 
lot of learning — and a tot of fun. 

Then, there's Pocket Magic by Bill 
L. Btdirendt. which features some 
very interesting games for the little 
computer. Many of the programs use 
a Form of animated graphics to enliv- 
en the computer’s one-line display 
capability. In "Dynamite! 11 for ex- 
ample, you can watch your fuse burn 
down as you set a charge to blow up a 
rock— without blowing yourself up 
in the process. 

Rounding out the new line is Sci- 
en ce a yid /? ng inter t ng Sou rcebook by 
Cass Lew art- Many mathematical 
and engineering program? are 
solved via pocket computing in this 
one. You can convert numbers from 
on# has# to another and find factori- 
als. Gaussian deviations and the 
like. 

The Printer and Sourcebook vol- 
umes are $0.95 each: Magic is $8.95. 
Check your bookstore or order post- 
paid from Micro Text Publications, 
One Lincoln Plaza. Suite 27C, New 
York, N.Y, 10029. 

Lowest printer* 

So you've just purchased one of the 
new, inexpensive home computers 
and now you're looking for a printer? 
If bo, your mouth probably dropped 
when you realized that it could cost 



Know your phono plugs 

Quartet-inch phone plugs are available in Two 
flavors/' as detailed - above. The rwo-conduc- 
tm (dug is used for hooking up simple micro- 
phones, keying circuits and any Two-wrre appli- 
cation. Coaxial cable. tor instance, is often 

usud wilh III# bruRJ altauhuti lu EMu plug's 



ground terminal A Ihree-oonduelo* plug 
(sometimes called a "stereo" plug) has a 
ground terminal plus two other connection 
points, The drafting shows fthicb lernunal In 
each plug connects lo which area tit a phono 
plug's stnURjnmJ shaft. 



$600 to $9fl(S for a printer that at- 
taches to your 8100 'o $300 comput- 
er. 

Them# is a new company, however* 
which is offering some very attrac- 
tive and low- priced printers. Alpha- 
com is the company* md the printers 
rang# from $175 to $295. 

We looked at the Alphacom 40, 
which is the top of the line. it'& a 40- 
co lu mn, gra ph \ c-ca pab le . I her m a I 
printer. Though it operates on the 
thermal principle (heat causes type 
to appear on specially treated pa- 
per), the paper looks the same as 
normal slock. The letters are of the 
dot-matrix variety, which means 
that the type is not of correspon- 
dence quality. But th# price as right 
and the printer is fast 'This quick lit- 
tle devil has a four-tin e-per-?#cond 
output. 

We think Alph acorn's printers may 
b# just what many people have been 
seeking. 

Book source 

If you're a radio enthusiast, you've 
probably often been disappointed in 
finding the latest books about short- 
wave and scanners from a local 
bookstore. Many of the best refer- 
ences in that hobby are put out by 
small publishers who don't have the 
distribution needed to make their 
publications widely available. 

So. if you're looking for an out-of- 
print Communication* World or a 
new World Radio TV Handbook, 



maybe a Callbook or just about any 
book from any electronics publisher, 
you can be faced with a long— and 
often fruitless — hunt. We found a 
place, however, that offers one-stop 
mail-order convenience for the radio 
hobbyist. 

It’s called the Century Print Shop 
and we believe that it is unique. It 
stocks just about every electronic 
publication that you can possibly 
think of. 

SWL (shortwave listener) Don Er- 
ickson started the shop as a non- 
profit service* but it was such a suc- 
cors with electronic enthusiasts 
throughout the world that he decid- 
ed to go commercial He may be mak- 
ing a profit now. but he still has 
some of the lowest prices I have 
seen, Century will mail you a catalog 
if you send a legal-size, self- 
add reBsed envelope, carrying 37 
cents postage. The address is: Cen- 
tury Print Shop. 6509 Essex St«, Riv- 
erside, Calif, 92504, M 



by 

NEIL 

SHAPIRO 



Jr 
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Pall Mall Light 100's, 
^ A third less tar 
than the leading 
filter king, and 
still great taste 









flic 



. Pall Mall 

Light 100$ 9 mg. lar 0.8 mg 

Leading inter king iSmg lar 11 mg nic 
Lowes! brand 

less than OOtmtj tar 0.002 mg me 
9 mg. "lar". 0.5 mg. nicotine ev, par ojt&cng. ffC Ftepait Due. '51. 



Warning : The Surgeon General Has Determined 
That Cigarette Smoking 3s Dangerous to Your Health. 




THERM GARAGE 

CAPSULE REPORTS ON NEW/NJIO PRODUCTS 



VW valve tool 

T q adjust the valves on water-cooled 
Volkswagen engines t you change 
valve shims to get the correct clear- 
ance* But you need a special tool to 
force down both tappets of a single 
cylinder for room to withdraw shims 
with magnet and pick* Another spe- 
cial tool is needed to compress the 
valve springs. 1 found that a single 




Combination tool l o* water-cooled VWi 
helps adjust valves, compress springs* 



tool from Lisle Corp. helped with 
both jobs* I used one end of the tool 
to force down the tappets And I was 
able to compress the spring* using 
the tool's two thin prongs. lt"s about 
$20 from Lisle Corp., Clarinda, Iowa 
51632, — 7\A. 

Radiator cap 

Air in your car's cooling system con* 
tributes to corrosion, coolant foam- 
ing and radiator deterioration* 
While all radiator caps purge the sys- 
tem of air, I tried a new heat-resis- 




Plastic radiator cap purges air from cooling 
ay atom, won't warp, crack or corrode* 



tant plastic cap that doesn't warp, 
crack rust or corrode like some of its 
metal counterparts. 

The cap uses an 0-ring design that 
allows steam and superheated cool- 
ant to vent through the overflow 
tube when the cap is turned to the 
safety position. 

Two different stock numbers fit 
most cars and light trucks. One is 
rated at 7-12 p*s.i. and the other at 
13-27 p.s,i. The C,R.S, Cap sells for $5 
at most auto outlets. From Gila 
Products, 6615 West Boston St,, 
Chandler, Arte. 55224 .— Joel Brmult 

Locking ratchet 

There's a new twist in ratchet 
wrenches. This one fixes the prob- 
lem of sockets popping off the 
wrench in the middle of a job, 

I was able to lock sockets and 
extensions onto this ratchet by ro- 
tating the knurled release button- 
When 1 rotated the button back to its 
original position, the socket popped 
off when I pressed the button, 




Socket* and extensions are looked onto 
rat dial and won't pos off until released. 



Price of the ratchet ranges from 
$16 for a V*-inch drive to $21 for a 
*A-inch drive and 527 for o vHnch* 
They are sold under the Indestro 
and Duro-Chrome names, and you'll 
find them in discount and auto parts 
stores. The manufacturer is Buro 
Metal Products Co. T 2649 Kildare 
Ave,, Chicago. III. 50639.— 7\A, 

Flexible funnel 

Finding those buried engine and 
automatic transmission oil filler 
tubes is one thing. Getting oil into 
them without spilling any is anoth- 
er. Then there's the problem of what 
to do with the oilcan when you only 
use part of the contents. 



I found an inexpensive solution to 
all of the above problems with the 
Sealbest FJex-N-Fill funnel. 

A built-in puncture blade pierced 
and held the can while ! poured the 
oil. A cover cap sealed out dirt when 
I stored the partially full can in the 
funnel. There's also a built-in foam 




ft*xlblH funnel pierce*, holds and stores 
engine oilcan. Cover cap seats out dirt. 



filter that I could remove and wash 
in solvent. Stancan Consumer Prod- 
ucts Div. makes the funnel. They're 
at Box 48427, Atlanta, Ga. 30362. 

— Paul Weiszler 

Speedy screwdriver 

IVe found a new screwdriver with a 
speed-handle design that takes most 
of the drudgery out of a job that 
requires installing or removing a 
great many screws— especially the 
long variety. 1 worked the handle 
with a little wrist action, and the 
crank-shaped shank spun the screw 
in or out* When 1 turned down the 
screw finger-tight, 1 just grasped 




New handle design for screwdrivers can 
speed turning of slotted, Phillips screws. 



the shank at the bend to give the 
screw a final tightening. 

The screwdriver comes in slotted 
and Phillips versions and costs 
about $3 at parts stores. It's made by 
Vaco Products Co,. I&10 Skokie 
Blvd*, Northbrook, ILL 60062. 

— Paid Weisshr 
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Cessna will make you 
a pilot (or $2,990. 



birefl In- llvfiL-Lal-L'int mtflhwd in Ihfr Cm hJ $\irM 
rbAj^rerfiivnl 



ness or pleasure tra vel, or plan a 
career in aviation, your license 
will continue to pay dividends. 
Open your Cessna Flight Plan. 
Call this toll-free number for 
an information packet and the 
name of your nearest partici- 
Cessna Pilot Center 



[-800-835-0025 {in Kansas 
1-800-362-0356), Or fill out 
and mail the coupon. We'll see 
that you receive complete infor- 
mation including the name of 
your nearest participating Pilot 
Center, 



Cessna Flight Plan.,. for every- 
one who's ever considered be- 
coming a pilot. Your Cessna 
Flight Plan covers everything 
you need to leam to meet the 
qualifications for a private pilot's 
license. 

And for the first time, at par- 
ticipating Cessna Pilot Centers, 
you have the advantage of a 
standard, nationwide price. So 
you know at the start what it 
will cost. $2,990.* 

Bankcard financing. You'll 
probably find your finan- 
cing right in your billfold, 
because every participat- 
ing Cessna Pilot Center is 
ready to accept your VISA or 
MasterCard. 

But whether you choose the 
convenience of bankcard finan- 
cing or cash, you'll still pay as 
you go. 

Because your Cessna Flight 
Plan is designed to allow you to 
pay in easy increments from 
first solo to final check ride. 
Just $365 to start, and $375 as 
you complete each segment of 



your training. Each payment 
may be charged to your VISA 
or MasterCard and financed, 
just like any other bankcard 
purchase. 

Quality Training, tour Cessna 
Pilot Center System assures you 
of the finest Bight training at any 
one of the more than 800 Cessna 
Pilot Centers throughout the 
U.S. It is a program which total- 
ly integrates the airplane 
with the study materials... 
teaching you what you 
need to know, when you 
need to know it. 

The CPC System pro- 
duces better pilots, in less 
time, and currently trains over 
30,000 people each year. 
Lifetime investment, in today k 
fast-paced world, the ability to 
be where you need to be, quick- 
ly and efficiently, is becoming 
increasingly important. 

So a Cessna Flight Plan is 
an investment in yourself. Be- 
cause once you have your pilot's 
license, you have it forever, 
Whether you use it for busi- 
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California Highway Patrol recently ordered a fleet of high output 5, 0-1 Her Mu slangs. 




Specially tuned Citation from Briggs Chevrolet reflects reborn grass-roots hoi roddlng. 



Mustang police cars 

The California Highway Patrol has 
purchased 400, 1982 hi^h -perfor- 
mance, nlMiter V8 Mustangs for the 
express purpose of chasing speeds 
ers. 

The cars offers 7 -second 0-to-GQ 
acceleration* as well as excellent 
handling and they're being tested 
and cons ide red by o Eher 1 a w e nfurce- 
ment agencies around the country. 
Notice the roll bar inside and the 
lack of a drag-producing light baron 
the roof, Looks like Smoky's deter- 
mined not to let The Bandit get 
away next time. 

Hot-rod fever 

It seems Eike 1966 all over again. 
Bored as their customers with the 
nice, competent, efficient, practic- 
al, ever-improving and thoroughly 
unexciting transportation devices 
they've been trying to sell these last 
few year** the Detroit makers are 
finally falling all over each other in a 
determined effort to inject more /mm 
into owning and driving automo- 
biles again. 

The new performance seed took 
root last year with mini-hot-rod 
Citat ion X- 1 1 s and Ch arger 2.2 s, and 
it blossomed for ’82 with Turismo 
2.2s, 5,0- liter HO Mustangs and Ca- 
pris, injected Camaro K-28s and 
Firebird Trans Ams. Now, it's about 
to germinate into a whole enthusi- 
asts" garden of delights. 

Chevy's X-l 1 package (Largely for- 
gotten in the new Camara's wake) 
may he dropped, but the X-l IV lively 
135-hp. 2Jditer, HO V6 engine {per- 
haps with fuel injection) will remain 
available in the fwd Citation and, 
icifh afive-Epeed Iran a m is si on, in '83 
Cam a 105 and Firebirds. The cook* 
ing, 1 10-hp version of that same V6 
may be squeezed into a budget hot* 
rod Ch eve tie, complete with trick 
suspension and other goodies. 

Chevy is developing multipoint 
{port- type) fuel injection for the 5.0- 
liter V8 Camaro engine, boosting it. 
to a rumored 200 hp. And, get this: A 
few of the current Corvettes 220-hp, 
injected, 5,7-liter Vis may find 
themselvea in 'S3 Z-28s, as well. 

Performance-oriented dealers are 
beginning to do their things again 
with hopped -up Detroit products. 
Briggs Chevrolet, of South Amboy. 
NJ., once the niece a for Chevy per- 
formance enthusiasts, has intro- 
duced a Citation Super Sport with a 
juiced V6 engine, beefed suspension 



and a racy spoiler and graphics 
package, and promises SS editions of 
other Chevy models in the near 
future. Remember the old factory SS 
Chevies? 

A San Gabriel, Calif,, outfit called 
Gale Banks Engineering has just 
shattered the land speed record for 
stoek-bodied cars (unlimited GT 
class) by more than 35 mph with a 
highly modified, turbocharged Cor* 
vette fueled by twin Holley 4150 
four-barrel carburetors. It clocked 
240-738 mph on the Bonneville Salt 
Flats, 

Buick plans a very special black- 
trimmed, Euro-style version of its 
fwd Century A-car for "83 (similar to 
the gorgeous idea car that's been 
making the auto*phow rounds), pow- 
ered by a port- injected, 3.0-liter V6 
wi tb com puter-c on t rol led ign i tio n . 
Pontiac by now will have completed 
its run of 2,000 specially equipped "82 
gold-on-black Recaro Trans Ams, 
but will have more exciting stuff for 
"83 — including a super 6000 to com- 
pete with Buick's trick Century. 

Ford's Mustang and Mercury's 
Cougar {face lifted for "83) get a new 
four- barrel carb and fresh-air hoods 



for their already -potent 5,0-liter, HO 
Vft. bumping output to 175-180 hp. 
Big t 11 -inch disc brakes (borrowed 
from the Lincoln parts t>in> will pro- 
vide the necessary stopping power. 
For those with more exotic tastes, 
the company's Special Vehicle Oper- 
ations (SVO) group is cooking up a 
batch of wild-looking, turbocharged, 
fuel-injected 2.3-liter “Turbo GTT 1 
Mustangs, Look for these ohc turbo 
fours to pop up algo in special ver- 
sions of the coming 83^ Thunder- 
bird and Cougar XR-7. And Ford is 
rumored to be talking with sports 

turn to {/Aye ??i 
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Discover 175 size Sports Cars You Can Build from Kits 

See All The Kit Cars • Alt The Manufacturers • 1% Colorful Pages • 600 Photos 




Here lie |uM a lew bit c m you’ll read all about 

* * Jaguar * T-Bird 

* Ptorjche * Mercecte * T-Bucket 

* P*r*tef3 * MG * tiugMti 

* Cobra * Auburn * 

* Lamborghini 

5/ * ^te»_ .... i?r^d much more 3 . 



For the fcw-prlce of a inw-fvodiicvd compact 
Car. you can own an autheniicaJly debited MG 
roadster like this Durhe?i. Ifs just one of the 
ITS full^tie antique, classic and modern sports 
cais you’ll find in [he al^rew 1982 Comptefe 
Guide to Kit Czn. 



Set 4 different 
Ferrari replicas 

including the Dino 
and iheJO^CTB 



KdrniMc CT 



DucheSS 



You'll ***_,,. 

* All the Kii Cars, All the Manufacturers 

* 196 Daia-Packed Pages 

* Over 600 Colorful Photos 

* Compete Specifications* Tech Data 

* Informative Artiftev Product Reviews 
■ Assembly Advice, Do-Et-Youtself Tips 

1 * Money-Saving & Money-Making Info 

e Front, Bear, Mid-Engme Powered Kits 

* Antiques* Class is r Roadsters, Vam 

* GTi. GulL-Wings, Electrics* 

. . and much inure jH 
30 DAY HOMEY BACK JRffl 

GUARANTEE JMB i 



Ttie IcH car* concept h nd new, For year* 
custom coach buildc-rt have been deigning 
VLylish iww bodies like ihk Jaguar XK-12Q, 
Manufacturer ail over the country sell them as 
full-size beh-on body kits- designed for easy 
home assemble 



S« de«e*ij of Lit* yw nwer kww niiltd You 

may jEready recognize l he popular Gazelle 
roadster., Bui, did you know that there are 
more than 4 other Mercedes look-alikes 
including a 450SL, a 540-K, and a 1927 louring 
replicar. This comprehensive annual reveals 
J dozens of modek you won't find anywhere 

e]so e t*?' v 

(V’ -u Auburn 



Be the envy of iA y our friends, in this mid- 
engine Can-Am racer called the Mania Mirage. 
Anyone can Imagine James Bond behind the 
wheel of a car like this, but fof one-quarter the 
price of an original , , - you can tool ThJs giant 
buyers guide is filled with all the facts, photos 
and info you need and wan! most. 



Make money while you're having fun, 

Completed Auburns and Cobras like this seN 
for S30 r 00Dor more. But, you can assemble your 
own for a fraction of that price. Thousands of 
readers already have. You can tool The 
Complete C uide io Kit C&r* shows you every- 
[hing you tieed to get star ed. 

Cobra 



Mirage 



Giant Buyers Guide I 

w «tt Photos 

YESf Pltsse send me !he pubNcalions 
cfwckKf Below i uwtefstand (hat both 7/r# 
Complete Guttle to Kit Cert and The Kit Cat 
mMtttfy have a 30-day mgney-fraek guaran- 
tee. Of for bom, uverywse does 1 

» u,L swssarvsi 

C *]! (|S» CI»I - US Mhr> 

Tn r 1 VHUf fimfli willi j|i orders 



See everything (tom etwwnikaJ VW i nudAm 
to sLsci ling mid-engine Vfc. The pages of The 
Compete Guide to Kit Can ate packed wieh 
serious handcrafted autos like the HatlPantera. 
VirtuaNy alt sell for a mere fraction of [heir 
apparent value. And most require no special 
took or mechanical ability to assemble. 



Ntnw Available ... Kil Car Moodily Vews- 

fetter Hundreds of uwrJ kii tar bargain*. 
Manta. Gd2e(le r 5tctling* Kelmark, Cobra. 
MG- ID* mote! New kn intros every month 

Ortk L r Bf>lh. Evcrj-unv Does! 




WTirri yuii Dhiri nlhr* 

Th* f t^jrn’r In Mf Cjn 
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ft* ^ 





Qly/SuliJZip 

# 



O Ma 5 1 p=r Charge □ Visa Ejpirr . 

Order TOLL-fRE Day Dr N> ght 
Masher Char ga or Visa REDUCED 
DprrjmrtAilHM answer qu^E-iiens" ft* CQSsl 
fWO] 33MOOO. Opiritdtf 






MAKE EXTRA $$$ EVERY RAY! 

Get into the big, year-round 

EXTRA MONEY BUSINESS 

that’s EASY to learn -EASY to do 
and EASY ON YOU! 



You Can Make Up to $10 an Hour 
—even while learning! Train FAST at Home! 

Never before have money-making opportunities been so 
great tor qualified Locksmiths, Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17.000 people! 

Start Collecting CASH PROFITS Right Away 
You're "in business" ready to earn $5 to $10 an hour a few 
days after you begin Bel&aw's shortcut training. Take advan- 
tage of today’s unprecedented opportunities in Lrcksmithrng 
for year-round EXTRA INCOME in sparetime— Or fulltime in a 
high profit business of your own, Hundreds we’ve trained 



Machine given you with course. These plus practice materials 
and equipment, plus Simple. Illustrated lessons, plus expert 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement-good 
jabs. too. 

SEND FOR EXCITING FACTS -No Obligation 

Discover what's in Locksmithing for you— how Gefsaw's mas- 
ter-locksmith-approved training can give you the Skill you 
can depend on to EARN MORE— ENJOY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 

BEISftW INSTITUTE. B103P Field Bldg , Kansas City. Mo. 64111 




have done it. So can YOU! Alt tools plus professional Key 

THIS m _># , 

KEY MACHINE 73 

YOURS TO KEEP C 

can add £25 to WMfci 13 

£40 a week to your 
income , , . a nd rt - ~ 

won r t cost yOy a cent 

with your training! ,) 

ALL TOOLS, MATERIALS AND PRACTICE 
EQUIPMENT COME TO VffU WITH TOUR COURSE. 



Till* taw 
t* mike 
■nortt) In 
L o c t * irn- it h- - 
inE alrrusl 
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BELSAW INSTITUTE, Ginae Field Bldg. 

Kansas City, Missouri 641 1 1 

Pleats iEn0 me Tr?c of cn*t or obligation yfiur publication 
''K*y± 14 Y«?L! r Futurt" Dl* haw BelSaw C quickly Irim 
fo ntik* rnuney m LacktnfHlhiJig and how aEE tooPs »nd Key 
M^^^rnc .1 rt given me to keep 
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(When you buy 6 tape programs) 



!or only $?09 (list price $359) when 
you buy 6 tape programs' We stock 
more programs and accessories than 
anyone! IMMEDIATE REPLACEMENT 



Mill Supply Selfs Over 
1,000 Different Die -Formed 

STEEL 

REPLACEMENT 

PANELS 

To Repair Rtiit or Collision Damage 
on Many American Cara, Pick-up 
Thicks and Van e— and Soma Import* 

pnuw 



•Part#F«RP- 7 & - iptof ftpnt 

PICK-UP FENDER REPAIR PANEL 



29 



fit* ifJ-SU L>jiv*.;4wi tnei F'.rj-uL^ 

&IH-I 1 oMC Jimm T Fd SJC j-llin*. 



ElCll CWb R-ktant iiAitllliyipap^ 

FREE WITH ORDER' W F*GE CATALOG 
Du> ral£>og n r . pencil re U S YfchiEkrj. vr.nt Fnc*i 
ID yOu wi[?k -fifty OrO£r 

&iP lorwt TABOO UifliOQ t* I 7‘Wf Cm 



WW YQQRQ5 R □ f ^ ny CfW* ji * r«r rr^ll 

tWJ ■ MirHV ‘hCAjif* h'hd ofo-prit IVum of Mf xta'Card | 
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awcode 
■Sorry naCODi 
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Dept IT 
P0 Box 
Havana. 



Commodore VIC-20 
Computer 



You get this full sized extra featured 
computer with color, sound, music, 
66 key expanded typewriter key- 
board and extended level 11 basic 



WARRANTY! 3 to 7 days delivery! 
Order Now 1 

15 DAY FREE TRIAL 



Protecfo Enterprises 
Box 550 " Barrington. IL 60010 
Phone Orders (312) 382-5244 

Write for Fret Catalog 



motorize 



Forget expensive mopeos! 

• 2-HP or 1.3-HP/Up to 45 MPH 

• Fits most bikes 

• Fast, reliable — fun 

• Allows free pedaling 

• Installs easily 

• Satisfaction 
guaranteed 

Free infarmallitn 
and TBbJiE olfad 
Call loll -If 
I 8 Ml HI -7700 
Ext 1001 T anyllmal 
In Missouri call 
I 600 092 7665 
Ext 1001 T 

I Hr Niilu) 
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and racing carmaker Lotus of En- 
gland in hopes of renewing a i*ela- 
tionuhip that spawned hot, Lotus- 
powered English Fords m the 
1960s. 

Another fruitful partnership in 
the '60s involved Ford and former 
racer Carroll Shelby p and resulted in 
the awesome Ford -powered Cobra 
sports cars (see Cloning The Cobras 
on page 74) and the banzai Shelby 
Muatangs. Lee lacocca headed up 
Ford Div. then; now he runs Chrys- 
ler, and he's rumored to be talking 
again with Shelby about collabora- 
tion on future high-performance 
products. These could be turbo- 
charged Charger and Turismo 2.2s, 
or maybe super K-cars. Imagine a 
Dodge 400 il 426" {four-cylinder, 2,6- 
liter) or a Plymouth Reliant +, Road 
Runner' 1 ! 

Of course, such youth-oriented 
performance products won't appeal 
to everyone. But they'll surely cre- 
ate nuw interest and put some 
excitement back Into the long-suf- 
fering car business again, and that's 
got to be good, 

GM update 

With a U S, version of the fwd Euro- 
pean S-car definitely not in the 
card General Motors now intends 
to import a Japanese-built, Giugia- 
ro-styled mini, jointly developed and 
manufactured by Izusu and Suzuki, 
beginning in 1985. 

Rumored specs include a L 45-in, 
overall length on an 86-in. wheel- 
base* base weight of 1,650 pounds 
and well over 40 EPA city mpg from 
a 1,6-1 iter, four-cylinder engine. 

GM also is continuing talks with 
No, I Japanese maker Toyota, re- 
portedly centering around joint 
(U-S.) manufacture of a 1.6-liter 
small car slated for about the same 
time period- Volume of about 300,000 
units per year from an existing GM 
plant ia rumored p with Toyota sup- 
plying the engines and most drive- 
train components. 

At the same time, both a fuel- 
injected engine and a new notch- 
back version of the aging, rear-drive 
Che vetterr 1 000 T-car are reportedly 
in the works for the mid-1950s, indi- 
cating that the corporation plans to 
freshen and improve this dated but 
economical aeries for some time to 
come. Could this be the object of the 
proposed General Motors/Toyota 
collaboration! rather than an all- 
new fwd design? 

The excellent h X-bnsed, fwd, A-cars 
are first in line for a new four-speed 
overdrive automatic tratisaxle in 
mid-’S^! fallowed closely by the X- 
cars and J-cars from all five GM car 



divisions. We haven't heard any- 
thing I a tely about the I on g-p rom i sed 
five-speed manual Irangtixle* but 
they must be closs to offering that 
by now, as well. 

The all-new Corvette is due this 
winter, and Pontiac’s exciting mid- 
engine economy sports car is a defi- 
nite “go 11 project— at last! Also for 
'54 are all-new, downsized fwd C-car 
luxury models to replace the current 
big Olds. Duick and Cadillac series. 
The C-cars' slightly smaller B-car 
derivatives, however, will likely slay 



around little changed through 1986 
or so to satisfy rear-drive, large-ear 
fans, (See GM In The Fast Lane. 

pagejy - 

Also in the planning stages for '85- 
'80 are a downsized and thoroughly 
redesigned fwd Toronado, Riviera, 
Eldorado and Seville luxury E-body 
series (on about a 103,5-in. wheel- 
base), plus a smaller and all-new Em- 
body replacement for the current 
Monte Carlo, Grand Pr\x ¥ Cutlass 
Supreme and Regal G-car coupes. 
These latter models will be on a 
stretched 103-in.- wheelbase fwd J- 
car platform, m 



NO MORE WATER BILLS! 

WATER FROM 
YOUR OWN WELL 

Save Hundreds of Dollars 

Did you know Ehai vast quantities of Fresh water lie beneath the surface of the 
earth almost everr»her&? Pure, sparkling clear water untouched by cbeniieaJfl or 
pollutants — wHtsr just waiting to be used — Ln the country, in the suburbs, in the 
City! 

For yea r f? the only practical way to tap Lhis wonderful supply of free water was to 
hire b commercial driller. That costs a lot of money. 

But now you can drill your own water wall and save hundreds of dollars. 

It 1 * true! With the remarkable HYDRA -DR ILL yon can drill your own water well 
Thousand* oi people in nil &0 steLaa have already drilled HYDRA-DRILL water 
wells. The HYDRA- DRILL is amazingly uncomplicated and simple to operate? 

Juat Imagine ha ^ mg all the pure fresh water you want today, tomorrow, forever? 

FREE INFORMATION r 

We Vo put logelber a hi£ package of information that Eetl& how you can drill 

a water well in your backyard and get all the 

water you'll ever need. There's no charge, no 
obligation, Write or call today! 

DaapRock Mfg. Co Opelika, Alabama 36902 



i 

{Ask fo t Extension 1 601 
CAUUfTmrnruiNkD hhbati 

UilEF CflHirfli US MAIL IQDATI 

QeepRock 

I 1 0Q AndflfsofT Road 

Ops like. Alabama 36602 

PlcflH _t.ilI jtdut Irww infoniLfeliDn, k it ,m rr*ii*L#i> 
* I UlldwfUrid 
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VISITORS WELCOME! 



800 821 2280 
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Build Pfft Broadcast 
Antenna Bogfter 




Perk up any AM radio's reception with this 
electronic antenna. It wifi boost distant signals for 
your pocket transistor or table model. 

by Herb Friedman 



•he modern transistor radio is 
I small, convenient and most effi- 
cient in its use of battery power. 
Even today's table radios are small- 
er than the monster grandpa kept in 
the living room in a fancy wood cab- 
inet But grandpa did have one 
advantage- an outdoor wire "aerial" 1 
hundreds qf feet long, positioned 
high in the air. He could pull in sta- 
tions from almost the other side of 
the world as if they were in his back 
yard. 

Today, with houses jammed to* 
gether side by side, few people have 
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the room to string an outdoor anten- 
na. And without a really good anten- 
na, there's little chance you 1 !! ever 
hear broad cast -band DX stations 
[stations great distances away). 

But even if there’s no M south for* 
ty" out back where you can erect an 
antenna, there's still a way to hear 
DX on the AM band. Ail it takes is an 
“electronic antenna, 1 ' a device that 
prereceives and amplifies signals 
too weak to be received by an ordi- 
nary radio's compact antenna. 
These now-strong signals are then 
"re broad east' 8 into the radio. With 



an electronic antenna ahead of the 
radio, you can actually hear many 
"strong" stations in what is usually 
a “dead spot" on the dial. 

In less than an evening, you can 
build the electronic antenna shown 
in the photographs for a moderate 
total cost. 

And you won't have any need to 
modify* change or re wire your radio 
to use it, because the amplified sig- 
nal from the electronic antenna is 
radiated directly into your radio 
through a “rebroadcasl coil." It’s 
part of the Antenna Booster and 
connects to the case through a short 
length of shielded wire and a minia- 
ture plug and jack. 

The electronic antenna is assem- 
bled on a printed-circuit board that 
also serves as the cover for a 6 * lVs 
x 2 F /juinch plastic cabinet Under no 
circumstances substitute a metal 
cabinet or a metal cover* because 
such a case won't allow antenna LI 
to pick up as many signals. 

The layout of the components is 
critical to the circuit, so use the 
(fririUfdsm'uit template shown. 
Some of the plastic cabinets have 
corners that are rounded, while 
some are square. If you don’t know 
which you'll be using, make the 
printed -circuit board with square 
corners; you can always file them if 
the cabinet has rounded corners. 

Make the printed-circuit board 
any way you like: The copper-clad 
boards from Eadio Shack are partic- 
ularly easy for the hobbyist to use. 
The component hole eises are: Vi* 
inch for tuning capacitor CU inch 
for output j ack Jl and power switch 
Si; % inch for the corner mounting 
screws and the two holes through 
which the wires from antenna coil 
LI pass to the underside of the 
board; No. 56 or No. 55 drill bit for all 
other components. 

Install all components except an- 
tenna coil Ll, Note that the small 
“tab’ 8 on transistor QI’s case faces 
the farthest edge of the board, while 
the M flat” side of transistor Q£ faces 
the nearest edge of the board. Q2 has 
three leads arranged in a straight 
line; Twist the leads slightly to fit 
the printed-circuit board. 

Install all board components, in- 
cluding the battery connector and 
the timing dial T before i nstalli ng coil 
Ll. The tuning dial is supplied in a 
package along with a 1 a rge- flange 
retaining screw and tuning capaci* 
tor CL Match the flat side of the 
dial's mounting hole with the flat 
section on Cl's shaft and press the 
dial lightly into place- Don't attempt 
to rotate the dial in order to make it 
fit: If it's aligned properly, the dial 
should drop right on the shaft. Run 
down the retaining screw' with your 




SCHEMATIC FOR ANTENNA BOOSTER 



B1 flV 




02 ESC 



gi 02 

BOTTOM V EWS 



Schematic diagram (a bows] details pinadtriniEitsfi 01 and Q2, Variable capacitor 
Cl ta main tuning "dial." Cal bta connectEng L2 to board la datailpd fin tail. 




Prlntod-cKrcuM template above may be cut out and used to maha a photo-process 
beard. Labeled cross-points are references for component-mounting- holts. 




You could use a shallower case than shown 
In our prototype (above), since ail the com- 
ponents mount on the outside ol the PC 
board. Just leave sufficient room tor the 
back aides of J1. SI, Cl and a battery. 




The rebroad cast coll LZ it Shown above In 
iwo views. Photo at top shows the coll otter 
It has been wired to the cable assembly. 
Photo above shows, how tape la wrapped 
around the coll to protect the windings. 




Completed circuit board has ell Its compo- 
nents In place. The board mounts on top of 
the cabinet end the components ere pro- 
tected by a hinged lid. The layout Ee critical, 
so follow part* placement closely, 

thumb and stop as soon as the screw 
stops turning. Don't use a tool to 
tighten thp serpw, Wpiihap any 

eess force will damage Cl. 

Li is a ferrite antenna coil with a 
2^4-inch * k bar. p> It is supplied with 
the coil loose on the bar because it 
must be adjusted and cemented in 
place. The coil has three wire leads: 
one on each end and a "tap" within a 
few turns of an end. 

Very carefully unwind the end 
nearest the tap to the lap and cut off 
the excess. There's no harm done if 
you leave a turn or tw r o on the coll. 
Just be certain you don't cut w T hat 
was the tap. 

Using Li's leads full length (don't 
attempt to cut them shorth pass the 
leads through the two holes in the 
hoard from the top to the foil side: 
tack-solder the wires to the two 
large solder pads. Then, set the elec- 
tronic antenna aside while yon as- 
semble L2. 

Rebroadcast coil L2 is an atUust- 

iftease kim to pautf 3 N 



PARTS LIST— ANTENNA BOOSTER 

Ul — 9-Vd.C IrwiKior-rBtfiCi 

C\— mid mmifrU/B 1 unng cwarrlpr duU 

C3v C3. C±— (M-tnld cacfcacEor. m-piar W 

J1 — Uhtfan, lws-circwt phww mmi* 

LI — fiernle-ncxS flnlewi* 

12- F^frn* flnr#nnji tfrf, *\uq lurnSd imm pfW M l*ftj 
PM - M.niB&iFB, lNTO-cir!^Lr." jitu^ >3 

Os— Trai^tflpf, FET 40$?3 ck *qum*tfpn| 

■Qa— trirt«ter, 2N535S & 
flt— 1.700-ttfm r&sifltor' 

JO— watt* ' 

as J-.2qO-gHm 42!-£IK|- rn^slnr" 

*1 — s.f jT miniature switd^ ’/4-rft rittuMiHj 

JHk, niaatc cablet. iz-abVi i&jbh locii «fi 

WC<!> 

'All im.iIdti aru rw , l-D p-Broent bulcram^ 
h «jfii|SJrtn is Available lor i3*.B5 Inot Ctf*lDfn Comp> 
*53 WBNflrrvs N Y IS £65 ■* prwH«l<jrrufl 
bejird ijiTvcrudstJ in comptaTc krt] ra ■uallaOlfr Hp&iAtely 5l> 
S9 BS kofn ir* hame aritttsi 
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Come and listen to the most famous 
names in jazz. Some time this year, 
somewhere near you, they'll be playing 
and singing their unforgettable sounds, 
Don't miss them. 



ESTIVAL 



/ 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



• 'W3 0.VA r B . 

Kings Ifi mg. rji U mg n L^\m- Longs. M mg "uf 
1.(1 mg nicotine nv. per ftjitrette FT.; Repan Dec. 'EM 
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BUILD PM'S BROADCAST ANTENNA BOOSTER am pas® 



■itashinqtofK rye, 


May 3*>30 


San D*ego 


May 30 June 5 


OrLirxJu 


June A 13 


Riiaddpnij 


Jure 6- 1 3 


ItoLsburgli 


Jure 13-20 


Ariflnja 


June $1 27 


I tempt Qfi, Wi, 


Jure 2±27 


rtew York 


June 2.‘j-Jiity 4 


JYlftneapofs 
SL Piitrt 


July 12- ID 


GfKariftJd 


July 12 17 


fk 


July 3*1- Aug. 6 


MawTnjke*? 


Aug. 11-15 


IN^uport. R-i. 


Aug. 21 12 


□licagti 


Aug, '30-Sept, 5 


Detioii 


Sept. I>6 


P*cw Oltedris 


Sept 15 


Bouton 


SepL 16-J* 


[Ml Lax - 

Ft Worth 


Sept. 2*26 


San Francisco 


Nflv, 6 12 


Los ArvjeJes 


Mov, 6 10 



’amous sofoisfs to big bands . . . 
come hear them alt! 

Count Efesie Carmen iHcFLvr 

Geotcje Benson Genry Mulligan 
Doit Brubcdi O stsiJ Peterson 
Ornette Cotenvin Prejsmattor H-ill 
E3lo Frtigcrald Jan Ikwid 

Stan tiwge Shearing 

Dizzy Gfitespie Md Tomb 
Bem y Goodn tai AVCoy Tyner 
SpyTO OyT3 Sarah Vdtkjttafi 

Hotw HaiKr>ck Weather Report 
Aj Jarre#.? Joe WWiams 

And nviny, marty more. 

(Not dll artists appe-.v at eway festival.) 




There’s only 

\tu u^kit tn 

__ 'J 



Free: Festival tx octiure 
Wtftr ioP.Q.B^2!326 

Highland Park. IL 60035 
or cLdl 5] 3 321 5557 
Specify city or d[ks. 




able, si ug-tu net! t ferrite an teun a coi I 
which might have two or three con- 
nections depending on the particu- 
] arc-oil you obtain. If yours has three 
terminals, ignore the center termi- 
nal; Use the two outside connec- 
tions. Connect a 30-inch length (no 
longer) of type RG-174/U miniature 
coaxial cable to the coil It doesn't 
matter which coll terminal connects 
to the cable's shield If you can fc t get 
miniature coaxial cable, substitute 
up to 26 inches of thin, two-condue- 
tor microphone wire. This will cause 
only a small loss in performance. 
Remove the small metal cap at the 
top of the coil: The tuning slug will 
come out with the cap- Unscrew the 
cap from the slug, slide the slug back 
into the coil, set the bottom of the 
slug approximately flush with the 
bottom of the coil form and cement 
the slug in place with a drop or two of 
model-airplane cement. When the 
cement dries, wrap the coil with a 
single layer of plastic tape for pro- 
tection. Use several layers above the 
coll itself to secure the wire to the 
coil’s form. Connect plug PL1 on the 
free end of the cable. Make certain 
the center conductor of the shielded 
wire connects to the “tip” of the 
plug. Finally, you can cement a piece 
of Velcro fastener material about 1 
inch long to the side of the coil. This 
will hold the rebroadcast coil on the 
radio. Velco can be purchased in fab- 
ric stores or hardware stores. Or you 
can place the coil in a handheld 
arrangement made from a plastic 
bottle (see the photos on page 2 ft). 

Best boosting 

Next, get the project ready for 
final adjustment and assembly. Set 
power switch Si to off, install the 
battery, secure the printed-circuit 
board to the cabinet, plug in the 
rebroadca&t coil and get your ra- 
dio. 

Any radio can be used with the 
electronic antenna, from pocket-por- 
table to table models. Open the 
radio, as if you weremstallinga new 
set of batteries, and note the posi- 
tion of the antenna coil; It may 
closely resemble the antenna coil 
used in the electronic antenna. Re- 
broadcast coil L2 will be placed near 
the radio's antenns coil- If you've 
used Velcro on the coil assembly, 
dose the radio and apply the other 
half of the Velcro fastener to the 
case of the radio as dose as possible 
to the antenna coil Keep in mind 
that the rebroadcaU coil must be 
parallel to the antenna coil. 

Tune in a very w*ak station near 
the top of the dial— around 1600. If 
you can't find a stat on on the top of 



the dial* just listen to the back- 
ground noise. Move the electronic 
antenna at least 12 inches away 
from the radio and turn on power 
switch SL Set the tuning dial to the 
very top (16, which stands for 1600) 
and then back it off a smidgen, may- 
be Vu inch. 

Very carefully and slowly, move 
LS'acoil along the bar until you hear 
the radio station or the noise pick up 
dramatically. Then rotate the entire 
electronic antenna slowly for maxi- 
mum signal and readjust the coil on 
the bar. Without disturbing the coil, 
tune the radio to a station on the low 
end, around 550 to 600. and try to 
peak the signal by adjusting the 
electronic antenna's tuning dial. If 
you have adjusted L2 correctly, the 
tuning dial should peak signals from 
one end of the band to the other. 
Don’t be concerned if the calibra- 
tions on Cl's tuning dial don't corre- 
spond exactly with those of the 
radio; the dial calibrations are ball- 
park figures. The final adjustment 
will always be mad# by adjusting the 
tuning dial for maximum volume 
from the radio. 

Don’t try to adjust the coil, or even 
to use the electronic antenna, on 
very strong signals. Radios have 
an inherent characteristic called 
AGC — for automatic gain control— 
that equalizes the volume of moder- 
ately weak to strong stations. AGC 
automatically compensates for any 
extra sensitivity which the electron- 
ic antenna provides strong signals. 

Permanent attachment 

If you want a permanent attach - 
ment. secure the coil to the radio 
with one or two drops of model -air- 
plane cement. Don't coat the whole 
coil and bar. Just a drop where the 
coil meets the case — or directly on 
the antenna bar— is sufficient- Then 
secure the whole ferrite antenna coil 
with a small amount of silicon rub- 
ber cement. Depending on the par- 
ticular antenna coil you use and its 
adjustment, it might overhang the 
aides of the cabinet; this is okay. 

For clarity of illustration, the pho- 
tographs show the radio immediate- 
ly adjacent to the control box* In 
actual use, however, the radio and 
coil must be at least 12 inches from 
the control box to avoid feedback, a 
condition that produces interfer- 
ence with reception. If you hear a 
garbling or warbling of the received 
signal, simply separate the radio 
and antenna a few more inches, or 
position the radio on the other side 
of the antenna. 

To restore normal radio reception 
just turn off the antenna. IN 

AUGUST 1 9fl2 31 







piitswu/ i 



PM EXAMINES PRODUCTS AND SERVICES 



Portable drawing board 

This portable drawing kit has a par- 
allel rule. The kit can be used cm any 
flat surface with a square lip by 
abutting the bottom piece against 
the lip and unrolling the patented 
drawing surface. Insert stabilizer 



ly without splitting it. When most of 
the nail has penetrated, you simply 
pull the drill away to release the fric- 
tion grip. A hammer and nailset is 
then used to finish the job. Especial- 
ly useful for practically any fin 
ishing-nail application, the spin nail- 
er can drive 4d, fid and 8d nails 
without any need for predrilling. 
Available at Sears, Roebuck and Co. 
stores for $4.99, the stock number is 
£601.— HM\ 



Alcohol torch 

Good news. The alcohol torch, an old- 
time favorite, is back. The unit is 
safe ami easy to operate since it 
requires no pumping, priming or 
blowing It burns any high-proof 
grain or wood alcohol, producing a 
clean blue flame about 3 inches long. 
It's just right for soldering or heat- 
ing small, delicate parts and for 
working in confined areas. The torch 
is sold nationwide, but you also can 



Fortahoard 2 turns 
my flat surface inlo 
a drawing board 
(above j. KM rolls up 
inlo m bandy carry- 
ing package pefl) 



luirs. iittiich l i!i ■ 
per and you Ye 

1 ^ case your draw- 

ing isn't finished, 
you just roll it up with the kit. Por- 
ta board 2 comes in 30-im ($39.95) and 
3fi-in. <S4S,95> sizes- Add for 

postage. Order from Porta board, 
Bos 2606* Laredo, Tex. 7A04O-— Af-S. 



vidual home craftsman, cabinet and 
picture fra mine fihopa p I timber yards, 
contractor a and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
formance. And is so simple to operate 
even beginners can use it! 

3tMtoy FREE Trjaj! cxcmi^FACTS 

NO QilJGariOM-NO JALfJNAN Wfll <*U 

* US ?nn 0 .a? a * SS*™ 

TODAY f Kansas art, ho hui 



Spin nailer 

Chuck this handy gadget in your 
drill, insert a nail and spin it into the 
worh. The nail enters the wood easi- 



Sale and odorless, 
handy torch burns 
either grain or wood 
alcohol. The pointed 
htu& llarpe is Ideal 
for small icsba. 



buy it directly from the manufactur- 
er: Production Machining, 2212 West 
Vernon Ave., Kinston, N.C, 28501, 
It's $12.45 postpaid . — kosario Capo- 



Fotey-Bels-aw Co. 
a-303? Fitl^Bldg 
*anua Grty. Mo. 64111 



gj YFji jl.irivj.f-r fiW mt ffrr fff££ AraAfrf ffryr 
f(wj| *t* f0JH -fitw /(ftfi tffrdutf y&v* Plant* 
tt&fdrr-Swm and fail driaili an fcr ™ / can Qualify 
/[>•■ 4 r.¥ Fftr Trial right « mv jwh jJfc.’ji i 

itnritfiiQnJ tArrt rj Aft* OHigaitim imJ jJiffi So 
Sainmatt fri'U mfl 



The plywood {disconnection 

Recently, several readers have writ- 
ten to complain about the quality of 
plywood being sold these days by 
some outlets. Unhappily, we have 
run into the same problem. 

The plywood in the photograph is 
the stuff that was delivered — and 
had to he used— when we built the 
wine racks that appeared in our May 
issue (page 104). The product was an 



Drive finishing neds 
Into hardwoods eas- 
ily with a apln nailer 
ch joked In your drill, 
tt speeds the job. 
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Chock for splitting pliea In "ofT brand pfy- 
woods before paying your lumber dealer. 

k, of f 1 brand; that is, there was no 
major manufacturer's label printed 
on the panels. The lumberyard deal- 
er didn't have the slightest idea who 
might have produced it. Though he 
would have exchanged the product 
there simply wasn't timp^ 

The splits (delaminating) shown in 
the photo occur, as many PM read- 
ers know, when the 4x8 sheets are 
ripped to size for use. Since we were 
pressed for time, we had to relami- 
nate all pieces of plywood after they 
were eut p then fill in the edge voids. 
The task was time-consuming and 
aggravating. 

Because this looks like it will be a 
recurring problem, our only sugges- 
tion is that you insist upon brand- 
name products — which have never 
caused us any trouble. — RosarioCa- 
potosto and Harrif Wicks 

Home and Shop updates 

In our story, Now : A Do-It-Yourself 
Shingle (page SB, May '82), we 
reviewed a new instructional kit 
designed for do-it-yourself roofing. 
This kit is no longer made by the Cel- 
otex Corp., but the shingles are still 
available from CeLotex. They are 
sold under the Cove II name for 
about 830 per square. 

The supplier has changed for 
parts listed in Build Our Challeng- 
ing Table Soccer Game (page 124* 
Nov. K 78), Parts are now available 
from Armor Products, Box 290, Deer 
Park. N.Y. 11729, 

In Build RAT$ Adirondack Furni- 
ture Set (page 1 IT* June F 82) we mis- 
takenly credited Eugene P. Thomp- 
son with the technical art. The excel- 
lent drawings were done by Henry 
Ikon, W 



ft you've corn# eCfOfS « n# * producf wttti 
awrt# spOOriJ f#*f vw, i*t U5 know about it. 
Write to PM WotKtr+nefl t Popul#/ Mechan- 
ic*, 224 wett 57m Sr.. Wff* York, NY tQ019 



ExSil 



#«•# 



Can For All Seasons 



New, advanced technology EXSIL™ Spray & Lube provides 
superior lubrication and protection year "round. 

Better lubrication, in fact, than WD40. 

TEST RESULTS PROVE FT** 




FILMING 

EClUrPMENT 



BOATING 



LAWN FUflNITlW 



MULCrtELHi 



TOOLS 



CHAIN SAWS 



PQWEfl TOQlS 



Hl.NGES FROZEN LOCKS 



FLOW -MECHANISMS 



$ 1 ^ Rebate 

COUPONS At 
PARTICIPATING RETAILERS 
THROUGH 12/33/&2 



WINDOWS SLUING i&m I ION CABLES 



'Faiex lesl^r steel pms 
and raw; ft-gsuHs 

a vailat"^ on rcq.u«>l 

"■faacJemafk flJ General Eteelnt Company 



(MNfcEfi 



' ENGINES 

Woodfired Boilers 



STEAM POWER FOR: 

• ELECTRIC GENERATION 

• WATER PUMPING 

• WASHING MACHINES 

• GRAIN GRINDING 

• plans for homebuilders, Including converting 
gasoline engines to steam) 

• Simple electrical generators that run off your 
woodstovei 

Complete Catalog $5.00 U-S. To: 

STEAM POWER PRODUCTS 

P.O. BOX 5982, TALLAHASSEE, FL 32301 

J 



STEAM 
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MECHANICAL 

CARBURETOR 



OXVGEW 

SENSOR 



ELiCTftJC 
AUVSW ETCHING, 
VALVE J 
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PRESSURE \ ^ 
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SENSOR 



DIAGNOSTIC 

LIGHT 



ELECT RON it'M 
CONTROL •’ 
MODULE IE CM? 



Control Si 



ECM 

CONNECTORS 



IIU 

V 



The layoui of a typical CCC system li 
jlluftfraied above. The ECM la located In 
foolwall on the passenger's side, where 
It's protected by a plastic citing Test 
connector (IneetJ la under dashboard. 



fou don't have to know any- 
thing about eeetronics to trou- 
bleshoot the Computer Command 
Control (CCC) system in GM cars/ 1 
B&ys Even Jacobson, staff supervisor 
at General Motors Service Research 
in Warren, Mich, 

While you may not have to know 
much About electronics to trouble- 
shoot lire CCC, you should never 
even begin unless you are an accom- 



plished engine di- 
agm^tkiau. As JAcahaon explained; 
When an engine -performance a fuel 
economy or ex hauM -emissions p rub- 
le m hits a car t hat has a CCC system, 
a mechanic starts troubleshooting 
as if the Car didn't have CCC. First, 
he looks for loose and damaged vac- 
uum hoses, louse and corroded elec- 
trical connections, fouled spark- 
plugs, had secondary voitnge cables^ 



PART 2 



by Mori Schultz 



CHARCOAL 

CANISTER 

PURGE 



EST 

msmBUTOR 
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You r car's Elwjraiit Control W&dul* can b# r#mcw*ri fo* Jn*p*rtJisn \t you nusipfict thnl It 

la causing wnv sort ot matfuncJlon. First, you should remove the ECU from Hi prolectlv® plastic 
ciiEng (loft}. The chip can alfo be removed from tfie ECH. but you will need special fools for such an 
opsrsilon. This kind of nrvtcs Is delicate and, therefore, If best Ml to a car dealer 1 ! service department. 



conventional carburetor problems* 
electronic ignition failures, PCV 
valve clogging, ECH valve leakage 
or failure, inoperative thermostatic 
air cleaner system— and a multi- 
tude of other possibilities. Included 
in that multitude are the whole 
range of internal engine problems 
from a bad camshaft to a burned 
valve or broken piston ring, 

if extensive and thorough trouble- 
shooting fails tq uncover the cause 
of an engine-performance problem, 
hell then turn his attention to the 
CCC system. 

In last month's Stitu rrfttp Mechan- 
ic . I discussed CCC components and 
what they do. This month, Vll 
explain how the CCC's self-diagnos- 
tic mode functions. However* before 
you dig into your car's CCC system, 
remember that all emission control 
parts, including CCC, are covered by 
a five-year, 50,000 mile warranty. 

The ‘Cheek Engine* light 

When GM engineers boast that the 
CCC system is self-diagnosing, they 
mean that the diagnostic light, or 
check engine light, on the instru- 
ment panel reveals the existence 
and location of a CCC-related mal- 
function. 

Before 1 explain how to unlock the 
secrets of CCC self-diagnosis, you 
should know the following facts 
about the check engine light: 

■ If the CCC system is working 
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properly, the chec* engine light will 
come on and stay on momentarily as 
you atari the engine. Then it will go 
off. If the light doesn't come on, the 
fuse or lamp circuit has failed. If the 
light doesn't go off, there's probably 
a problem in the CCC system. 

■ When a malfunction develops in 
the CCC system and causes the 
CHECK ENGINE light to stay on* a sig- 
nal in the form of a trouble code is 
locked into the memory of the engine 
computer, called the Electronic Con- 
trol Module (ECU). This trouble 
code reveals the CCC subsystem in 
which the problem exists, 

■ The computers of most GM en- 
gines are programmed to retain lb 
or 19 trouble codes. Exceptions are 
computers of I&B2 Chevrolet Chev- 
etles and Pontiac T-lGflOa equipped 
with automatic and four-speed man- 
ual transmissions. These minimum- 
function systems, as they are called, 
retain only seven trouble codes* 
However, computers in 1982 Chev- 
ettes and T4OG0& with five-speed 
manual transmissions are full-func- 
tion components that are capable of 
receiving and "memorizing" up to 19 
trouble codes. The engine control 
system on Cadillac DEFI engines* 
which is similar in design to CCC but 
Uses a different computer, has 62 
malfunction codes and provides di- 
rect readout of battery volts, spark 
advance, coolant temperature and a 
variety of other parameters. 



■ If a CCC malfunction causes an 
intermittent engine problem* such 
as an engine surge at a particular 
speed, the CHECK engine light will 
come on. The trouble code will be 
sent and locked into the computer 
brain. As the vehicle surpasses or 
drops below the speed range, the 
CHECK ENGINE light Will go off, but the 
trouble code will be retained, even if 
the ignition is turned off. 

This is not the case with 1982 
Chevettea or T- 1000 a, which have a 
minimu m-funetion system , Once 
you turn off the ignition, the trouble 
code is wiped out. Therefore, with 
these particular models, you should 
check for trouble codes before stop- 
ping the engine, 

CCC diagnosis 

Important: Alt of the following 
checks should be made with the 
engine warmed up. Remember also 
that a normal engine malfunction 
can fool the CCC system into think- 
ing that one of its sensors tor the 
computer itself) is not working prop- 
erly. That's why a conventional, 
engine diagnostic check is the first 
thing that must be done when the 
CHECK ENGINE light is illuminated* 
Once the drat diagnosis has been 
completed* the computer's memory 
can be checked for trouble codes. 

A trouble code is displayed as a 
series of Hashes (pulses) by the 
check engine light. To activate the 



light, ground the trouble code "teat' 1 
terminal with a paper clip or jumper 
wire. 

Find the “test*' terminal by reach- 
ing under the dash* either to the left 
or right of the steering column, until 
your fingers touch a segmented con- 
nector. A rectangular, four-seg- 
mented connector is used in 1980Ya 
models with 4*3-liter engines that 
have CCC; a square, five-segmented 
connector is used in 1981 models and 
1982 J-cars (Cavalier, Cimarron, J- 
2GG0 h Firenza, and Skyhuwic*; and a 
two-row, rectangular, 12-segmented 
connector is on ail other 1982 GM 
cars that have CCC. 

Connectors are used at the vehicle 
assembly plant to check CCC system 
operation before cars are shipped. 
You can use the connector to get the 
check engine light to reveal what’s 
in the computer memory. 

You can tick off each segment with 
your finger until you reach the cor- 
rect terminal, which is the “test" 
terminal. The illustration below lets 
you identify the “test" terminal for 
your car* 

To ground the “test” terminal on 
1980 J A models, connect a jumper 
wire from the terminal to a nearby 
metal part of the car. To ground the 
“teat" terminal of a five-segmented 
connector, push a paper clip be- 
tween segments D and E. You'll find 
that the bar between the terminals 
is notched to permit this. To ground 
the "test 71 terminal of a ^segment- 
ed connector, fashion the paper clip 
into a hoop, so it can bridge the bar 
between the segments that form the 
terminal. 

Nate: Turn on the ignition key 
before activating the "test" termi- 
nal, but don’t start the engine. 

Now, the CHECK ENGINE light 








should flash a code 12 to indicate 
that the self-diagnostic system is 
working. Code 12 is given as one 
flash* followed by a abort pause* fol- 
lowed by two flashes in quick succes- 
sion* Then, after a longer pause, 
code 12 will be repeated. Code 12 will 
always flash unless the fuse or lamp 
circuit has failed. 

Disconnect the paper clip or 
jumper wire. Star, the engine, then 
reconnect the paper clip or jumper. 
The check engine light will start 
pulsing if a trouble code is stored 
in the computer memory. 

The two digits of the trouble 
code are derived from the num- 
ber of pulses which are flashed 
on the check engine light. A 
trouble code 23, for example, is 
displayed as two flashes in quick 
succession, followed by a short 
pause, followed by three flashes 
After a long pause, trouble code 2;i 
will flash twice more. This would 
indicate a problem in the mixture 
control solenoid subsystem. 

At this point, if there’s more than 
one trouble code lucked in the com- 
puter (there may be more than one 
m alfunct ionin g CCC coni po n ent J. 
another trouble code will flash. Each 
trouble code will flash three times, 
in numerical order, with the lowest 
code going first- 

For example, suppose trouble 
codes 15 and 54 are locked into the 
computer memory, in addition to 
code 23, First, code 15 will flash 
three times; then, 23 will flash three 
times; finally, trouble code 54 wdll 
flash three times. This sequence will 
repeat itself as long as the connector 
"test" terminal is kept activated. 

Suppose that when you activate 
the “test" terminal with the engine 
running, you get code 12. This is 



Oreo the check khojk! 1 I ght reglslera a trou- 
ble code, a dwellmeter will lead you to the 
exact local Ion of the problem, fn the draw- 
ing! above, the mixture control $o4enok$ at 
the carburetor la being checked. 

trouble code 12 and it Is not related 
to the initial code 12 that tells you 
the self-di agnostic system is work- 
ing. This code means that there is a 
failure of the reference (rpm) signal 
to the computer from the distribut- 
er- (For an explanation of this sig- 
nal, see T rtm blesh&oli ns GA f’s Com- 
puter Command Control , Farf I. 
page 49, July ’82.) The fault may lie 
in the computer, but chances are 
there is an open or grounded lead 
between the computer and ignition 
module,, or the ignition module is 
bad. 

There is a fairly extensive trouble- 




The test Terminals, 41 well li the procedure tor actuating the teal different h 00tf engine* and alt '01 and 'A2 models. Be lure not to 

sequences, vary according to a car's modal year. The test terminal Insert ihe ground Into the wrong terminal. 11 might abort out the 

location and activation techniques are Illustrated above for two entire ay atom and destroy the ECM. 
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shooting procedure; that must be fol- 
lowed to track down the specific 
cause of any single trouble code. For 
this reason (and because of that five- 
year. 50.000 mile warranty), it 13 
impractical for the average do-st- 
yourselfer to go beyond the trouble 
code stage in diagnosing the CCC. 
Being aware of what's going on K 
however, can help you determine if 
you’re getting good service. (It a s 
probably not a good idea to tell your 
service facility that you've activated 
the trouble codes. You will void your 
warranty,) 

There's another fact to note. Trou- 
ble codes for some conditions* such 
as an open -oxygen or coolant sensor 
circuit and lean or rich fuel problems 
won't flash unless the engine has 
been running a while or is accelerat- 
ed at part throttle When testing, 
therefore, it's a good idea to run the 
engine until the upper radiator hose 
feels warm and to make a test with 
the engine accelerating. 

Beyond the trouble codes 

The trouble code revcala the aub 
system in which the malfunction 



lies, It does not tell you which com- 
ponent of that subsystem is at fault. 
For instance > code 14 indicates that 
the coolant temperature sensor sub- 
system is shorted. This subsystem, 
however t consists of the sensor, con- 
nector, wiring harness and comput- 
er. The trouble may be in one or 
more of these. 

To pinpoint the faulty component, 
a technician would do the following 
for some CCC systems: 

■ Turn off the engine and connect a 
dwell meter to the mixture cont rol 
solenoid- The test terminal should 
remain grounded. (See the July '82 
Saturday Mechanic for the location 
of the parts I mention here.) 

■ With the dwellmeter set on the 
six-cylinder scale, remove the con- 
nector from the coolant sensor, and 
start the engine. 

tf the dwellmeter needle stays 
fixed at 30°, the coolant sensor is bad 
and should be replaced. 

If the dwellmeter needle wavers* 
troubleshooting gets complicated* 
because you have to go to the com- 
puter and remove the particular 
connector coinciding with the eool- 



CCC TROUBLE CODES 


COOE NO. 


INDICATION 


12 ' 


Setf-tfagnoctic network activated 


12 


■No distributor (rpmj reference signal to ECM i nothing stored 
m memory, Mashes only when orotslem is present 


15 


Or sensor circuit problem 


14 


Shorten coolant sensor circuit 


T5 


Open cooled sensor circuit 


21 


Throttle position sensor circuit problem 


23 


Mixture control Ganoid circuit problem 


24 


Vehicle speed sensor circuit problem 


32 


Barometric pressure sensor circuit prowem 


34 


Manifold absolute pressure or vacuum sensor circuit problem 


35 


Shorten idle speed control -switch circuit. 


4T iB2 modsMaj 


No distributor (fpm) reference signal to ECM (stored in memory j 


42 


Open or grounded Bleclroric sp-ark timing (E$T) bypass or ES’ dt- 
cuM 


43 [ 32 models, 
accept J-cars) 


Excessive electronic spar'* control signal 


44 


Leon exhaust indication 


44, 45 {One after 
the cjlfieM 


Faulty Oxygon sensor Clicuil 


45 


Rich exhaust indication 


51 


Faulty or improperly mslalleo PROM 


52 ( flOVi. 61 
models) 


Faulty computer 


53 ( 60 i. '61 

mweisl 


Faulty computer 


54 


Shorted mociure control solenoid circuit and- or (aulty eompuler 


55 


Ground (Kj ECM &-v reference terminal, lauKy or/gs n sensor, tauliy 
compuief or iauiiy wiring harness 


1 hra* Tr* W* TOub* i El* in? TOirt-tafTtfeCift a^lurti m C"*vrt!ni *>*J T 'Q$3i *ilM 

3iA^TM|hr; &r tatT-spnd Tip." V & m 2 1 .10 dwibb (rpn*J r fulU ILI TT* Dfftnftjnn -f 

14 31, 35,-M. *S Si 

'Wtfri 1 ^ 3 1 ^* MSppftd: all imuS f^l la^ri, urn rogni njm^j 
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COOL AN 5f 
■ TEMPERATURE 
SENSOR 



TO 

COMPUTER 



You'll have to Isolate e subsystem by tradi- 
tional methods (voltmeter or ohmmeter) to 
find the problem, once you've located the 
trouble area With the CCC. In the coolant 
temperature subsystem, tor instance, the 
trouble might be with iheseneonthe wiring 
conned or or the harness lt**FL 

ant circuit. Don't attempt to da this 
yourself. If you unplug the comput- 
er's power source while its activat- 
ed, the voltage surge could destroy 
it. Next, you should connect a test 
light from the battery positive ter- 
minal to the terminal of this connec- 
tor. 

If the test light comes on t the cool- 
ant sensor wire to the ECM has 
developed a short. If the test light 
doesn't illuminate, a short may exist 
between the coolant sensor wires. If 
they are not shorted, the ECM could 
be at fault. 

Trouble coded 

Zeroing in on a particular compo- 
nent that's causing a problem is not 
possible without the benefit of a 
detailed set of instructions. These 
instructions would occupy most of 
the pages of this magazine. Howev- 
er. we do list all the trouble codes at 
left. Again, attempting to go beyond 
the trouble code stage is not recom- 
mended. 

Finally. I'd like to remind you that 
the CCC system isn't really a substi- 
tute for all the conventional ways of 
tracking down many engine prob- 
lems. 

You'll stil] have to get into your 
engine, check the sparkplugs, in- 
spect all vacuum connections and 
loose electrical connections, and per- 
form all the usual diagnostic proce- 
dures you'd try on a car that didn't 
have the CCC system. More often 
than not. you'll find that you're able 
to track down your engine's problem 
without even referring to the trou- 
ble codes. Hi 
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We Back Our R.V. Service 

Coast to Coast 

“If we serve you in Seattle, we’ll back you in Paducah!’ 




* ENGINE A DRIVE TRAIN 
* MAKES * ELECTRICAL 

• GENERATOR * A/C. HEATlMQ 

- REFRIGERATOR -PLUNGING 
•POOP COATING * AWNIWQS 
* CHEMiCALS A SUPPLIES 



f HITCHES * LOAD EOUAUZERS 
* SWAT CONTROLS * SUSPENSION i 
• MAKE CONTROLS - LIQHT1NQ AIDS 
^TRANSMISSION COOLERS ■ LP DAE 




RecVeeT HITCH 

worldIworld 



Now there's somebody who backs their R.V. service 
throughout the (J.S and Canada No matter where you 
travel, there's a U-HAUL® REC VEE WORLD 3 ** and 
U-haul HITCH WORLD 3 " nearby to stand behind its 
parts and service work, coast to coast. U-HAUL has over 
1.000 Moving Center locations open seven days a week. 

ON-SITE OR IN -SHOP SERVICE 
We II do the Job at your place or ours with factory autho- 
rized service, parts & supplies 
24-HOUR ROAD SERVICE If you break down 
white traveling, call 1- BOO-520 -0355 (toil-free) 
PARTS, SUPPLIES S ACCESSORIES 
Chemicals, directories, maps, hoses, appliances, toilets, 
pumps, lighlmg, awnings, TV 
antennas, tire carriers and more 



COMPLETE TOWINO SYSTEMS 

U-HAUL HITCH WORLD has everything you need for 
your tow vehicle and trailer With over 35 years experience, 
nobody knows more about trailer towing than U-HAUL 
Hitches for domestic and foreign cars, trucks and 
motor homes. All from top-brand names such as REESE, 
DRAW-TITE and VALLEY. Also custom fabrication for 
unique vehicles and towing needs. 

COMPLETE LINE OP 
TOWflNQ ACCESSORIES 
Brake and sway controls, electrical connectors, trans- 
mission coolers, ban mounts, suspension aids, tow bars, 
mirrors and more! 







Warning: The Suigaan General Has Determined 
Ilia: Cigarette Smoking Is Dangerous to Your Health. 



Camel Lights, 
Low tar. Camel taste 



LIGHTS: 8 mp "tar" 0 7 mg nituiinn m. ;,i'f ti^arti'e. f TC Hepon DEC '61, 

UGH r-.^ I'. '-ID PACK: 9 mq. 1 1»". 0.7 Tn-.rncnine av. par cigaiene b> i 1C Whorr 












MOTOR FUU F 



WRfcftlCHES 
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MOTOR 



APPLIANCE OINK 

QUESnONS ANSWERED 



Tired wash-arm support 

/ have a portable KitchewAid dish- 
H <i sh c r m odet No. KDD - ff 7, xe ha l Nn . 
22Q-2£?"5£2& m The arm in the bottom, 
which circulates the water from un- 
demtaik, becomes caught on the 
ridge that supports the bottom rati- 
out rack. When the water is on + the 
pressure force# the arm to push up 
against the ndtfe and T he arm 
becomes stark, if can't film to circa ■ 
late the water. Do you have any ideas 
as to what coaid be causing This and 
how tte can remedy it i— Richard N. 
Johnson. Lyons, N.Y , 

You should change the wash-arm 
support. This is the support on 
which the wash arm is located. Prob- 
ably the pin in the top of the support 
has worked itself loose. When the 
water comes up through the sup- 
port, the pressure forces the wash 
arm off Us seat. 

Thy support is held in place by 
four screws and can be replaced eas- 
ily, The part is No. 111431 for the 
support, Ft is available through any 
local Kite hen A id service company. 

Mid-cycle crisis 

Oar Sears electric dryer model No. 
110-6^56700 stops fboth heating and 
tumbling) in mid-Cycle. If it sUfl for 
about Jo minute*, it usually restarts 
operation, 1 Acrre looked at the sche- 
matic, but l can't find a thermal 
device on the drive motor. Do you 
have any suggest ions f^R. Sim- 
mon#, Litchfield Park, Ariz, 

Motors used on Sears dryers since 
1966- are of the nonrepayable type. 
They do have an externally mounted 
centrifugal switch, however, which 
can be serviced. The motor is either 
welded or cemented together. which 
makes it impossible to repair inter- 
nally. The thermal device or over- 
load protector is built into the motor 
windings. 

From your description, it sounds 
as if either Lint or dust is blocking 
the airflow through the motor, caus- 
ing the motor to heat up and trip the 
overload protector in the motor. 

My suggestion Is to remove the 
motor from the dryer and blow It out 
with compressed air. both front and 
rear Note: Disconnect the power 
the dryer before removing the motor* 
Remove the two screws under the 
lint lid and raise the top. Next* 
remove the front panel. Remove the 
drive belt from the motor pulley. 
Raise the drum slightly and remove 
it. Disconnect the harness wires 



from the motor and mark them. 
Remove both motor- mount clips. 

Now you can remove the blower- 
fan assembly by placing a wrench on 
the flat of the motor shaft {pulley 
end) and another wrench on the hex 
fan huh. Hold the fan hex firmly and 
rotate the motor shaft clockwise 
(Left-hand thread}. 

While you have the motor out, you 
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To prevent the molar of ih Is ctothes dryer 
from overheating, locate the molar (front 
view): remove H lo h low oft fclnL Remove the 
drum to you'll be ebteto reach end lake off 
the blowsr-lan motor |iop view),. 

might want to add a little lubrica- 
tion to its bearings. You can do this 
by putting verne turbine Or high- 
temperature oil. available from 
Sears, on the motor shaft and lifting 



Cfc^CMj riprap home rrjant&iiBrrteQrf&tiafrpfQbl&m? 

Sens! ft to CAnit. Ptiptri ar MftChamot. 

&4 W«r 57tft St , New tart. NY f QQf9 
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fTjtffO t^ofno F0p9rr anp matnlenanca ftet0 r gn?r PM S 
Hvm&CerQ&wti&.S* $5 pester Send Mrd&r£fcl to 
PM, Bon TOT-*, ftacto Otv Station. Now York, Ar.v 
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the motor up on one end. Turn the 
motor shaft by hand. This will allow 
the oil to run down the .shaft and into 
the bearing housing. Turn the motor 
over and do the other sido H 

Now that the motor is lubricated 
and free of lint, put at back into the 
dryer. Reassemble the dryer and 
give it a test run. If the dryer works, 
you're in business- If it fails, you'll 
probably Imv^ to replace the mo- 
tor. 

Taking precautions 

We bought a Aoiffre with a General 
Electric hutlt-in difihwaxher, model 
No, fSUtitiP, which hasn't been used 
fa r 1 fi yea rs. IVo w Id i t be okay ft* n se i t 
as is* or should f have it cheeked 
first f Thunk you, — R C- Sntolik, St. 
Louis 

Your dishwasher is a 1^57 model. 
Parts are slill available from the 
maker, Recause the machine has 
been sitting unused for such a long 
time, 1 would be concerned about a 
water leak or possible deterioration 
nf the lid gasket. 

Before turning it on. pull out the 
machine- Open the top, remove thu 
racks and examine the gasket 
around the topof the tub. Make sure 
it + s stilt pliable and it hadn't turned 
into a gummy material. If the gasket 
needs replacing, parts and labor w ill 
cost you about $45. 

Inspect the finish of the tub for 
chips or rust spots. Next, reach down 
into the tub. Turn the wash impeller 
[it looks like a metal bow tie) and 
make sure It turn* freely. Pour some 
water into the tub and check under- 
neath the machine with a flashlight 
for leaks around the motor assem- 
bly, If water leaks, the motor water 
seal probably needs to be replaced. 
Parts and labor for this will cost 
approximately SltiG. 

If there are no leaks underneath, 
the impeller turns freely and the lid 
gasket seems okft>\ turn the power 
on; the machine should work, i*i 
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SCIENCE WORLDWIDE 



Pretender to the throne 

Since the turn of the century, chem- 
ists have known that of all the "no- 
ble" Eases, helium is the noblest, 
refusing to turn liquid all the way 
down to 4 fl above absolute Kero. But 
somewhere in the universe, there 
may lurk a gas that's even more 
noble. 

In his laboratory, Dutch physicist 
Jok Walraven has magnetised hy- 
drogen atoms to make some parti* 
ctes change course so that they all 
spin in the same d irection. When this 
happens, he reported to the Ameri- 
can Physical Society + the hydrogen 
stays in the gas stale down to a frac- 
tion of a degree above absolute zero. 
If it works in the lab* it might also 
work elsewhere* perhaps in a stellar 
object in the deepest, coldest 
reaches of outer space. The discov* 
erymay help astronomers learn why 
some distant stars exhibit unusual 
chemical or physical properties. 

Heavyweight atoms 

The “Big Bang' 1 theory says the uni 
verse began with an explosion that 
sent matter hurtling randomly 
across space. Some scientists also 
theorize that an unknown number 
of atoms trapped very heavy sub- 
atomic particles tn their nuclei dur- 




A fine-tuned laser helps researcher George 
Green Ims look for heavyweight atoms. 



ing the celestial blast* making them 
as much as 100 times heavier than 
ordinary atoms. 

With a laser that tunea light so 
precisely that its wavelength varies 
by no more than one part per billion. 
University of Minnesota researcher 
George Greenlees is searching for 
just such heavyweight atoms right 
here on Earth. If there are any still 
hanging around, they should he ran- 
domly distributed, meaning you 



could find them in any element on 
Earth. Greenlees has chosen to use 
vaporized sodium for his search. If 
his laser strikes a superheavy atom 
in the gas, an unusual wavelength 
will be reflected, bringing to light a 
new shred of evidence corroborating 
the Big Bang theory. 

Pure science/pure art? 

Is the Shroud of Turin the true bun- 
al doth of Jesus Christ or a clever 




For some, Shroud of Turin Id not a mystery. 



work of art? Most members of an 
American scientific toam studying 
the cloth since 1978 have been reluc- 
tant to give a verdict. 

But the consensus of researchers 
writing in a recent issue of the jour- 
nal of the Committee for the Scien- 
tific Investigation of Claims of the 
Paranormal favors the work-of-art 
theory. (The shroud is a man-sized 
piece of doth bearing the outline of a 
crucified man and what some have 
called "blood stains," It has been 
regarded by many frince about 1452 
as the true burial cloth of Jesus.) 

Physicist Marvin M. Mueller be- 
lieves there is “strong evidence 11 
that the alleged bloodstain? are 
partly composed of pigments foreign 
to blood. And Walter McCrone, who 
was permitted to tutich sticky tape 
to the Shroud's surface for chemical 
analysis, says flat out: "The image 
was created by an artist/ 1 He 
doubts, however, that either the art- 
ist or those who commissioned him 
ever intended to foot anyone. 

Reversing a curse 

It began like a grade B horror film; 
The art conservator was restoring a 
tapestry taken from an ancient 
tomb in Peru. During weeks of clean- 



ing and sewing the tapestryi she 
became haunted by her own behav- 
ior, She w r as Irritable* tired, dizzy 
and suffering muscular pain. 

Writing in the Jon run l of the A mer- 
ican Medial! Association, I)r. A|f 
Fish be in says the patient was suf- 
fering from lead poisoning. She had 
inhaled lead contained in materials 
taken from the tomb and ingested 
lead from the tapestry w r hen she put 
the sewing needle in her mouth. 
Solution: Move to a better ventilat- 
ed setting and vmrk more carefully. 

Exercise fever— catch it 

If you exercise regularly, you may 
often run a fever, which may not be 
so bad for your health. University of 
Michigan researchers* Joseph Can- 
non and Matthew Kluger report 
that blood taken from human? right 
after exercise and given to rats 
raises their body temperatures. This 
suggests to Kluger and Cannon that 
exercising produces endogenous py* 
roffftm, chemicals that cause fever. 

Kluger and others in recent years 
have established lhat fever helps 
the hotly fight major infections and 
may even prevent many bacterial 
illnesses. The findings should 
prompt research into the cold and 
flu symptom records of exercisers. 

Kids in apace 

Want to he the first on your block to 
take part in the space program? If 
you're a high school student, the 
American Chemical Society invites 
you to propose an experiment to be 
conducted aboard the apace shuttle 
sometime in 1984- If your experi- 
ment is chosen, and it weighs 60 
pounds or loss and can fit into a 2Va- 
ctl.-ft. canister, the space shuttle 
will carry it into orbit. For rules and 
an experimental handbook, write to: 
Frank Bigger, American Chemical 
Society, 1155 Sixteenth St. N.W., 
Wash i ngtu n . D,C. 2003d m 
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Join the How-To Book Club! Get 5 Best 
Soiling Books for only *2.95 mua n 
Seven reasons why you belong 
in the How-To Book Club 

1. Ton im rtrmry. Save opto on book* end ideas sure to ifKreaieywjrintW'tisiw 
tpuir save even mnre because you N be lo pedrtrm many tasks without tailing m 
nulside help 

2 Tour ia-tiifatEJon guarantied. Any book you buy n returnable »rhm ]Q days without 
obltgaEiqn 

3 ifli recetTi iron erf nw books anu itof. About Ji limes a year, you wii get a Club 
News Bulletin wtb cuirtm tact selections and hows offers— burn * oa u^-so-hte- 
inuiult titles vim can pick from each with doling new ideas 

4. ftu reteive books AutomaOtalLy. You wiiheetivfi automatically a new honk se eded 
bytbeH&w-fbEdilOnalBwrdssaHamSeletliflft Out yw«n tflOo*£ arnrthii bootw 
no book aJ 3 II by mailing lire business reply Sum omlfljnRd m e*Ch hews Bui lei in 

5. Vhj f tE special bMutai The dvb ha* specif saiei and added -value promebons fw 
members lo increase year library n( knowledge Anti, aft & fulfilling your membership 
obhg a Non you will rKtiw a rimidend ccrTi turtle wiiti ejdi book junChaitfl to Qualify 
(dr even greater discounts 

S Tdii'li have a hbfjry at escepHonai quality. Each How To volume m- a lull-length 
pubtishtr s edition, filled with useful, up-tn the-mifiule information 

?. You'll cMh pracli k&otfsflg* aftd cvrtdeici The ttow-To 8 mh Club mil M la 
your pradital skills abOul (fibs that ycu ia« fitnf day AH beo*l conlair easy-ta- 
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'"""HOW-lTflTodKCLDB 

t^BIue Ridge Summit, PA 17214 

FIsmsi? accept my rnambsrship in Hfl^-To Hook Club Arid 
send Ihe S volumes circled betow ] undrirslaod lh& cost of 
Hie books sdwrlfld j& S2.Q5 Iplus- shippin^TharicNingl. If no! 
50£i;cfi*d. I miiy return lh£ b«ufcs wilhin ten days wjlhftiil 
obligation and have my membership cancelled ] agree Co 
purchase -I Or more bunks at reduced CIEub prices during the 
next 12 months, and may r&Hiftn any tinu- thereafter 

1037 ]{34fi 1081 1087 1122 ] 173 3178 
1279 13M 3285 1301 1315 131b 020 1131 
1322 1328 042 048 1.-I59 1301 1.174 
U8Z 084 097 1409 3417 2067 2084 2007 

Nemo Pliunu 

Address 

City . - 

Slate Zip 

■ Valid fire ziffM m rmhirr i ipn-ly I'nrPLU n j n ill I jn^fU «rtd 10% OTdifri- mil i id" L' S 
nr fluudii mail hn ^ifijuid m U $ dottAPi | 

rbi-L iHi*pr ‘.ijU|w< i c- hy Hcjmm-Tu ]LixjV iJyti PM W n ^ _ 




CAR CLINIC 

50LUTONS 
-OR MEGHAN IGA1 
HEADACHES 
BY 

MORT SCHULTZ 




GM re SE k SF 

The manual for my new Olds Omega 
(2.5diter Li engine) stresses using 
motor oil having the SF designation^ 
Fm stuck with two eases of SF oiL 
Can I use it if I cha nge oi! more fre- 
quently than what's recommended in 
the manual? — -4# Sharkee t Higgan- 
um* Cohh. 

General Motors does not reconi- 
mend using oil designated SE in 
engines calling for oil designated 
SF- SF oil contains a different blend 
of additives to prevent sludge, var- 
nish and rust, and to help reduce 
heat. Using and changing SE oil 
more frequently gets rid of sludge h 
vnnibh and j umL* IpuL Uik rubljit in 
this cabbage patch is heat. Engines 
In 1931-82 GJV1 cars run hotter than 
engines in 1979-and-older cars. Oil 
designated SE will break down un- 
der this more intense heat. Maybe 
you can sell your two cases of SE oil 
to someone with a pre-1980 car. 

What about 1980 models? GM man- 
uals and service bulletins my to use 
SE oil in 1930 engines, but some GM 
fuel and lubricant engineers [ spoke 
to urge the use of SF oil. The year 
wap a transition period during 
which SF oil was first being mar- 
keted; hence, the conflict. If I owned 
□ 1980 GM model and were using SE 
oil I would switch to SF. 

In the long run, this discussion of 
which oil to use may be academic- No 
matter what year car you drive* 
there may be no choice but to use SF 
oil, It's difficult to find SE oil at ser- 
vice stations and other places selling 
oil. 

As long as Vm on the subject of oil 
and GM, these are the company's 
latest recommendations of which oil 
to use in its engines; 

■ In gasoline engines, use oil desig- 
nated SF- SF/CC or SF/CD. In 1979 
and p re- 1979 gasoline engines, you 
may substitute nil designated SE or 
SE/CC, if you can get it. Oil designat- 
ed SE/C1> should not be used, 

■ All diesel engines can use oi! des- 
ignated either SF/CC or SF/CD. Oils 
marked SE/CC can be used in 1979- 
8! diesel engines only. If you have a 



1978 diesel, you may substitute SE/ 
CD, but the designation CC must not 
be on the label. 

Belts strap him 

My 19$ 1 Ford Estort is using alter- 
nator drive belts at ttn alarming rate. 
Fve never owned a cor which had to 
have a belt replaced before 10,000 
miles. It's getting expensive* My me- 
chanic tells me he ¥ s seen several 
Escorts with the some problem , Have 
you encountered this fin there a solu- 
tion? —John Layton, Erie, Pa. 

Yours is the first letter I p ve 
received voicing this complaint 
about the Escort. Chances are pret- 
ty £uud t lidL if you CAaniiiir the 

crankshaft pulley, you will find that 
a sharp edge is fraying belts. If there 
is a cutting edge— I can't imagine 
any other reason for the trouble— 
you can eliminate it by removing the 
belt and raising the car. From below, 
turn the crankshaft pulley to 3 
o'clock. Find the sharp edge by feel- 
ing the pulley grooves, Include the 
timing indicator notch in your exam- 
ination. If you find a burr, use a 
small file to get rid of it. Be careful 
that you don't let the file slip. It 
could damage the grooves. Finally, 
brush off metal filings and reinstall 



the belt. If you don't find a cutting 
edge at the crankshaft pulley, try 
your luck at the alternator pulley. 

Leaky compressor diagnosis 

Soon after f bought my 1979 Chevro- 
let Malibu, 1 noticed a film of oil 
about two inches wide on the hoses 

and fender well next to the air^COndi- 

tioner compressor. The hood insula- 
tion over t he compressor f Delta Mod - 
el icds soaked. My mcchan- 

ie, who is not affiliated with a dealer, 
replaced the compressor seal find 
recharged the system^ He also pres- 
sure-tested the unit, hut no leak ap- 
peared, Yet, the compressor leaked on 
the way home from the garage and 
continued to leak. Since then, my 
mechanic has replaced the seal four 
more times and also replaced the 
compressor dutch bearing. But the 
leak continues. I've- been doing busi- 
ness with this mechanic for JO years 
tired have full confidence in his abili- 
ty, bat now we need your help. Can 
you suggest a possible solution?— 
Harley L. Foster, Stone Mountain, 
Ga. 

Since you didn't return the car to a 
Chevy dealer for repair under war- 
ranty* t assume the car wasn't new 
when you bought it. In any event, 
there are several reasons why uil 
will leak from an air-conditioner 
compressor. Let me give you a fast 
rundown. 

One reason is a damaged compres- 
sor seal. This* apparently, has been 
ruled out by your mechanic. Inciden- 
tal ty, an overtight compressor drive 
bolt can cause seal and bearing fail- 
ure. 

However, it should be mentioned 
that all compressor seals leak some- 
what, and on many cars you'll find 
evidence of this leakage on the hood 
insulation. A certain amount of 

tw* to ten* 

Avoid capital punishment 




ll your diesel engine *s equipped with two batteries. remember that 
they're ■wired in parallel Thti means chat your ear pos- 
sesses a normal 12-voll eleclxicaS system. However, 
the dual ba?ter*e$ provide s r *a*e* capacity lor siadmg 
than a single 12-voli battery in a nor diesel car. 

Why should you keep Kite in mind? Because if you 
need to have your car gump-steried. Ibe service ela- 
tion attendant or tow truck opefalof may mtatafcenfy 
use a ZJ-voli battery Of two tS-YoliDattenas wi red in 
series (24 volts). Pont >ee him The 24-voit surge 
through the electrical system may damage glow 
plugs, voltage feguiator, sprier- motor components, 
radibi Circuit boaids and Sight bulbs. Some compo- 
nents may fais immediately— others alter a brier peri- 
od ol irme 

The conect way lo jump-start a dua^battery system 
is lo use one \ 2 -volt battery as a lumper connected to 
one T2-VOI! battery in the oar El possible, the battery 
nearest the staner TfiOEor $hould get the jump to min- 
imise fcsisiance between jumper ana starter 
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POWER BAH SO 




Dodge introduces the 
“Four Wheeler of the Year." 



"../the Power Rom 50 is one of the all-around greol mini 4*4 
pickups to hit the market' 1 Four Wheeler, Jan m2 



alreody know: In the tough world of 4 -wheel drive, Dodge 
Power Rom 50 is the toughest small pickgp ol them oil 



^.ony way you slice it. the Power Rom 30 is the besl there is 
among small 4x4 pickups" Pickup, Von & 4WD. ion. fW?2 

"This is not a mini pickup I ike oil the others from Japan be I rather 
o mini 4x4 ihot rivals the power and performance ol any (small) 
pkkup you choose la stick it ogainsr" 

4 Wheel A Off l?oad Jan m2 

Thai's a sampling of what the experts have la say about l he new 
Dodge Power Ram 50. Here are some key facts behind the rove s- 

More hauling power than Datiun and Toyota. 

Fowar flam 50 hauls the biggest standard payfoad in its 
wheelbose class. Il s got She biggest engine you can gel in a 
small 4x4 pickup. Most horsepower, mast lorque. Ms indepen- 
dent front suspension shows you true g-ril ow*r rocky twfrdin. 

Drive lr yourself. Odds are you’ll discover what ihe experts 




Dodger fin r*i SO 4a 2. In i r cd ij? i n g n now taw-pri-rcid J 
Dodge Ram 5Q model avoilabl-e in limited quantity 
Order now while su-ppLes 3 qsP. 



6199 





Dodge Power 
Ram 50 Sport 


Dofsun 
Sport 4x4 


Toyota 
SR 5 4x4 


Ingnrie. £y| 


2.6 Four 


7.2 Four 


2.i Four 


Montpevw tftrpm 


105 5000 


90^3200 


100 ®4800 


Torqu# (ftr pm, ibs.-fP. 


13*ft3SO0 


ST? 63000 


139 wTWC ' 


Payload lbs. 


>510 


MOO 


MOO 


u's' gd k <QPatify ' «0 15.9 13.5 


Sox length In, 


SI .3 


?34 


72.2 


SSfcerLng rype 


PciWIJJ 


Manuel 


Manual 



‘ Sm" pri** CM Iwd'ing I.1I41 la**) ufi J dff' F ina p, an r,+im.^7 Prifct pi vl 3-1 5 -GI 




Winners. In 19St Dodge Rertiehorgef won Four Wheeler 
rragcriine's ''Four Wheeler of the Year' award. Now 
Dodge Fowe* Ram 50 »s 19S25 winner, gnd Qii Road 
ragaiirws '4xi of ihe Year" 
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CAR CLINIC 

fConlr^irtger from page 4*f 

refrigerant leaks along with the oik 
If your ey stem does riot di&eharge 
rapidly, the seal leakage is normal. 

On the other hand, your system 
might be leaking oil and refrigerant 
from somewhere other than the 
front Koah It could be coming from a 
hose, a hose connection or a head 
seal, for example. If the system dis- 
charges rapidly, have your mechan- 
ic check for leaking refrigerant with 
a propane or electronic leak detec- 
tor. This will pinpoint the location of 
the refrigerant leak, which is also 
the source of the oil. 

I f the leak detec tor s h o ws that the 
front seal is the source of the leak, 
and if the leak allows refrigerant to 
escape to the point where cooling 
efficiency is diminished within a sin- 
gle season „ it may he that your 
mechanic has been installing the 
wrong compressor seal or that the 
compressor shaft is damaged. 

One * , . six, hike 

Why do spa rkptugsone a ndsiz in my 
I9H0 Plymouth Voter e foul so badly 
that new plugs test only a day or two? 
My mechanic coiled a Plymouth 
shop, which said that my carburetor 



needs a one-and-si* plate , Have you 
ever heard of this solution? — A. Ci* 
nellu Saugatuck, Conn* 

The one-and-six carburetor plate 
was a field fix issued by Chrysler for 
six-cylinder engines built in 1975 
and 1976. Since then, an improved 
intake manifold has been used that 
virtually eliminated No. 1 and No. 6 
sparkplug fouling. Before blaming 
this condition on a distribution prob- 
lem, all normal causes should be 
eliminated. Therefore, let me offer 
these suggestions^ 

■ Make sure that you really have a 
rich mixture condition and not an oil 
consumption problem. These en- 
gines are noted for valve guide and 
seal wear. If the plugs are black and 
wet when you puL them, it's an oil 
problem. If they're black and dry, 
it's probably a fuel mix problem. 

■ Make sure that both of these cyl- 
inders have cranking compression 
pressure that is within 25 percent of 
all other cylinders, 

■ Be sure the camshaft doesn't have 
worn Jobes at these two cylinders. 

■ If the condition is accompanied by 
a miss, check the resistance of your 
sparkplug cables. 

■ Inspect the other four plugs. Do 
they indicate a rich mix* but per- 
haps to a lesser degree? If so. you 



Immediate return 
On an investment 

So you boughl a haixl- 
vacuum pump, thinking 
ihai every woiE-equippotf 
shop should have one. Good 
show. especially i* you* engine 
ps not running smoothly. You can pul ihe 
pump to use right away by losing For a 
exh&usl gps recircuiaiton (EGR) vaive — a 
part that's caused headaches for many 
mDSOTisis. Si an ihe engine and lei it idle Pull 
ihe vacuum hose olf the EGR valve nipple 
and attach she hand-vacuum pump hose 
Pump up the vacuum until the gauge reads ai 
leas! 10 inches. II there is a noticeable drop in 
idling speed, the EGR valve is in good shape 
Bui if idling speed remains the same, replace 
the EGR valve; It s Pad 





THREE OFF-ROAD EXPERTS...SUBARU, 
WEED EATER AND CHAMPION. 




Wherever you take ‘em.. .however you use ’em, 
the tough little 4-wheel drive Subaru Brat and the 
versatile Weed Eater Trimmer from Poulan get 
the job done better with fresh Champion 
spark plugs. Why else would they use 
Champions as original equipment? 

\K. Want peak performance from 

your cor, truck or yard tool? 
v, jL Be sure to replace those worn 
& 1 plugs with Champions. 



THE 
KM R 



Champion Sport. FfU0 CompOfty -totada OH *S«< 




may have & conventional fuel sys- 
tem problem. Check choke system 
and idle mixture adjustments. Make 
sure that the manifold heat control 
valve is operating properly. Ask 
your mechanic to adjust the idle 
mixture white watching HG/CO 
readings on an emissions analyser. 
If idle emissions can't be reduced by 
adjusting the mixture, check for 
improper float adjustment* a leak- 
ing float needle valve and a leaking 
power valve. 

■ If you can rule out all potential 
causes listed above, try installing 
the one-aud-six plate. 

Placing blame 

For the pa&t month or wo, /V# been 
going nutt r trying to keep mg 1979 
Otd&mobih dieset engine operation- 
ah After driving for several hours 
and then parking for an hour or 
longer, I'm left with two completely 
discharged batteries. The hafterien, 
which test out pet feet Ip, are fully 
cha rged after each incident . a nd / get 
normal starting for a bout th vee dugs. 
Then, bingo— the name thing hap- 
pens. The dealer has tested the entire 
electrical system and has given it a 
clean bill of health. Can you kelp ? — 
Gettrge Place, Lincoln, Neb. 

Ill bet the glow-plug relay has 



shorted and Is causing the batteries 
to drain. This has been a pretty com- 
mon problem with the GM dieseL 

If the glow-plug relay is not the 
source of the problem, you'll have to 
begin checking circuits with an am- 
meter until you find one that draw's 
current w r hen the car is shut oif. 

What a Cad 

/ reet fitly wrot. c pc u fa r ad v i ce a ban t 
trouble I was having with an ex- 
r remelgfast idle on mg 197& Cadillac 
Seville, Before yon could answer^ the 
problem was solved bp the Cadillac 
agency. The choke heater had fatted* 
This caused the choke to stay cn- 
gaged, and the richer mixture that 
resulted poulticed the fast idling. 

This is a Bendixpart tNo, IIH12&0) 
costing $?J.50. IVif/i tax labor, 
the bill was But the problem is 
fixed. My dealer so id he replaced 
three other choke heaters the name 
week he did mine. — Charles Naylor, 
West Newbury t Mess. 

Thanks for the tip, Charles. 



GOT A PflOSieM WITH TOUR CAR? 

Jus! ask M&rt about tt $&*. f rW' to Iftfr Car 

C^, PrZipuiar Wee frames. tV^i t S/fft Sf . JVflw 

Y<xk, N V 7 0079 Wtttis t&l&s car\<10t 00 3-nsivef0tf 
tnOividuatiy, pmbf&ms that are a? generahfTlqrazt wjiV 
be puDkstiad in the ootonm 



SERVICE TIPS 

■ If your 1982 Gy cat has a 3 3- 0 1 4 t -liter 
V6 BuIck-lKiilt engine, and you hear a rod 
knock only wnen ihe engine s warm, your No. 2 
armor No 5 eKhausi valve seals may need 
remacbining. To check, shod oul No. 2 and No 
S cylinders, If [he knock disappears. it confirms 
the oondilfOn. See your deafer 

■ Before ycki have a new head gasket 
insisted in youi 1981-62 Chrysler Ccrp 225- 
eu.-in. engine (service bulletin 09-06*82). have 
your dealer read service fculleiin 09-05-02. \i 
warns thatotl can leak from the engine Ihrough 
a faulty crankcase vent inlet air assembly. You 
may need a new assembly (pan No 4273322) 
Installed This problem has also surfaced m 
older cars with 225-, 318- and 3G0-cu_-m. 
engines. * 

■ A now service manual covering repair and 
maintenance procedures lor Toyola Corolla 
Tercels is available l« $19,95 from Robed 
Bentley Inc., 872 Massachusetts Avo. Cam- 
bridge. Mass. 02t39. 

fl A new cooiem nas been issued for the 
engines of Escort. LynsL EXP and LN7 li"s 
mandatory" (Ford's word) irvar you use this 
coolant to avoid eventual radiator breakdown 
Look for Ford specif icalson No. ESE-M97B44- 
A and-or ford part No. E2F2-t9549-A On the 
can. Aftemnarkel cooianis labeled as okay lor 
use in engines with aluminum components 
may also be used. This lype ol coosani may be 
used in ail other engines, as well. M 
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Athlete’s 
„ Foot 
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ayUcp ' 
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plastic-domed ventilating skylight 




L ET TH E SUN SHI N E EN 5 kyl-tghl s oHe* a sUiki-ng and inexpensive way Ed im prove your 
day time kving Pheasant, efficient ovorhoed day- lighting will irsnstofm dull rooms mEo 
tmghi, cPeerfuk mucn more livable space Each Veniarama bongs definite soEar wmie* 
tiesi-gain with natural air-condiliotiing Complete package, dou-bie domed- units fir any 
foot, any roofing, and any climate. Ptease for free itiwatiifa 



^MtAR MMABI 



IHVLIDHT COHPOHATIOH 

75 Channel Drive, Port Washington. N. V. 11050 (516) 883-5000 
(EJ top yfigm 1378 Vsnianmi Skylight Corporition 



HINTS 

FROM READERS 



Broken sabre-saw blades 




Don't discard your broken sabre- 
saw blades. Just chuck the blade 
in a pin vise and use it whenever 
you have a job that requires a 
small saw , — Rob Bet'gtr 



Remove plating 




One of the most convenient meth- 
ods of forming threaded bosses 
and studs to metal plates is to 
weld holts or nuts to the steeL 
Weld the nut in place and use it as 
a guide for running the tap drill 
through plate; use tap to match 
thread with nut guide. 

Unfortunately, most hardware 
stores carry only plated or galva- 
nised nuts and bolts; these emit 
dangerous zinc or cadmium oxide 
fumes when heated with arc or 
torch, Not only are these fumes 
dangerous to the lungs, but the 
oxides often cause faulty welds. 

To remove the zinc or cadmium 
and make the parts safe for weld- 
ing, immerse them for a few 
minutes in a mixture of half muri- 
atic acid (hydrochloric add) and 
half water. When the plating is 
gone, rinse in clean water, and 
you’ll have clean, unplaced metal. 
Tie a string to the part for easy 
removal from the add. 

After the hath will no longer 
remove galvanising line* pave the 
solution. You can use it as solder- 
ing acid to flux steel for solder- 
ing. — Parry C- Yob 
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HINTS 

FROM REFERS 



Removing rusted bolts 




When you can't reach the nut on a 
rusted bolt with a tool, or the nut 
is so tight that it cannot he 
budged, here's how to remove the 
bolt. Detach the head J then use a 
punch, if the bolt doesn't fall out 
unaided. Remove a bolt head by 
boring through it with a bit about 
the size of the bolt body. 

Boring a starting hole in a slot- 
ted head without breaking a twist 
drill is tricky, Here's how I bored 
a hole to remove VWn.-dm round- 
head bolts from a wrought -iron 
railing; I hacks* wed a second sdot 
at a right angle to the original 
one. With a ball-shaped, s A-in.-dia. 
rotary file in a portable drill as 
shown, 1 made a cup-shaped de- 
pression, more or less centered. In 
the bolt head, (The file wasn't 
grabbed by the slots as a twist 
drill would be,) Then it was easy 
to bore a pilot hole in the bottom 
of the depression, using a small- 
diameter bit, and enlarge the hole 
to the desired size with larger 
bite. If you bore the hole off wri- 
ter, use a punch to drive the bolt 
out; the head usually breaks off in 
the process , — Walter E. Burton 

Tightening loose screws 

You can tighten a loose wood 
screw by wrapping it in adhesive 
tape and then reinserting it. 

— Robert Sind? 

Do Lib led -up sandpaper 

] pul two pieces of sandpaper in 
my handheld sander. After the 
first is dull i I uncover the fresh 
sheet. On small jobs, I make the 
second sheet a finer grit for finish 
sanding . — Morrow Olcott 





Lila Saver converts alternate 
mg Currenl (AC) |o diced 
current CDG>. Resulting In a 
cooler hurrung bulb iM lasts 
up to IOC nines Longer So a 
normal TW-twnr bulb will bum 
foi 7 5. GOO hours — or 24 hours a 
day for 'eight years! Used peri- 
odically the same bulb may well 
East a lifetime. 

Since the amount of light is 
slightly reduced, you may want to 
increase bulb size— bui youU still 
out energy consumption by Up to 
30 ft. 

Lite- Saver saves millions al 
dollars a year for major hotel and 
testaunrt chains. And each comes 
with an unprecedented S year 
warranty 

Thomas Edison's home m Florida 
has always used DC lighting. No one 
knows how long [he bulbs Las! there — 
they've been in continuous use since \92$\ 
Try this see of 13 Lite- Savers. If not 
completely satisfied, simply return Sham 
alter '30 days for a full refund. Can now. and 
lei microchip technology turn all your lights 
into fl -year energy misers 



S YEARS 



ORDER TOLL FREE. 



Credit card holders may use our toll free 
numbers Order # ME 753 for a set of 12 
Lite Savem. Or sesd a check for $23 plus 
3.S0 delivery Add J1.S2 sales tax m CA. 



Imagine a light bulbihai ooufo last far- 800344*4444 

ever— saving you the money and frustration Alaska and Hawaii 800 227-3626 

of bulb changing. Oi, a HUh Thai bums with 



a coder, sober glow thai saves energy 
Now all your rotating bulbs can be 
this miracle bulb— when you own Lite- 
Saver" —4 solid state mcro chip that 
sticks to the bottom of ary tungsten 
bulb. (Not far 3-way bulbs.) 



I 

I 



THE SHARPER IMAGE 

755 Davis Street Ltepi 8810 

San Fi ancisco CA 94 1 i 1 ■ Th* frerpar i^w 

Tde ■ tomti nbKrlptiK to nr cirwgi *f m^nTdiln 
pndiemiMAi^lliiHdtlTWjMHa. 
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GET THE EDGE 



NO 20 NQ1ES ffiOM THE SHOP 



Addfcreee 



S*d to 



•^■&WSSS 

-^WSSNg 



Buit& Table Eickjw Pfofis: Etench -Top Router Tnh ife Wall Shelf 

B o-l t at Tab la. Gel ihe most out of your 



Thousands of woodworker turn to 
Woods rnifcfi for the step-by-step pkms 
and straighUfrom-the-shop tech- 
niques they've been looting for. Now, 
you can look into a sample copy ra see 
when you've been missing. Thus issue 
of Woodsmjfh includes: 

Sharpening, Siep-by- step 1q putting a 
razor-sharp edge on any chise] in less 
than five minutes. 

Buffaf Tabid. Build this beautiful gate- 
fog Buffet Table. All plans in Wood- 
smftb include exploded views of the 
joinery, details of problem areas, and 
down-to-earth directions. 

Ntirr*. 



router with the enc fusive plans for this 
shop-teslod router table. 

Wall Shelf. There's a special (but 
simple) technique for building this 
fully adjustable Wall Shell without a 
single drop of glue! 

SPECIAL OFFER* Now yen can get all of 
these woodworking plans and tech- 
niques [and much more) with this 
special offer for a sample copy of 
Wcodsmllh — all for only $1 . 

* To get your sample copy, send only 
$1 to Woodsmtth, Depl. 23 , Box 842 , 
Des Moines, Iowa 50304 . 



HINTS 

FROM READERS 


Fitting tubing on round slock 




- ... Jss -'' 1 1 


Don't be atumpad by this problem - . . 




1 



Cul tube st 45*; fond with lower itp . . . 




Then, pull on me tip of the tubing. 

The next lime you need to stretch 
tight-fitting tubing over the end 
of a pipe H try this trick; Cut the 
lube end off at 4fi u and press the 
inner, lower lip over the pipe first. 
Then* pull on the tip of the tube. If 
the fit is quite tight, warm the 
tubing and simply apply aoap 
suds before you insert the pipe. 

— C , Jtmeke 

Positioning a cottar pin 

Before attempting to seat a cotter 
pin in a tight hole, insert, a small 
nai! through the pin eye. This lets 
you tap on the pin without bend* 
mg the eye out of shape. 

— Lane Qlinghouse 
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PHOTO 

HINTS 



In the shade 




Though ready-made tens shades 
are inexpensive, the light, plastic 
base from a soda bottle can do the 
same job. Spray inside with fiat, 
black paint to stop reflections. 

“Gene Hennessey 



Saf slight viewing 




Most amateur photographers 
lack a full-size light table, but still 
need even illumination to inspect 
negatives. Stretch a piece of 
white plastic over your darkroom 
light after removing the lens. 
Secure it with a lens-retaining 
ring and you're set. — .4. W$htr 



Film washer 




Get the most from wash water by 
directing it into a plastic funnel 
set into a film reel's center hi>3e. 
This forces water to the bottom of 
the tank instead of just splashing 
onto top surfaces.—^. Weher 
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Make Worn Struts Better Than New 



Ai auto a Xpert, 
Bobby Unaar 

soyi . . . 

M Now h KYS offer* 
the greatest 
choices available- 
tor repairing worn, 
rebuildable lypa 
MacPharson 
Struts 
economical 
Jusi Install me 

kind ol kyb 

Replacement 
Cartridges that 
Bull your Ofivirtg 
nwds. There ere 
three ro choose 
from. They're all 
fully assembled 
and tested to give 
you belter 
performance (han 
the struts that 
came on- your 
car." 




KYI 


IS 


IL 1 


ri 


IS 


KYI 

KYI 


IS 

IS 



'Not att ihree 
destgns sveitebte 
for eW csra 



MacPherson Strut 
Replacement Cartridges 



Take your choice: 

1, GAS — lor I he 
smooth ride and 
luxurious 
handling of gas 
shocks, 

2 RALLY i 
PERFORMANCE - 
lor the 
performance 
minded, no matter 
how demanding 
l he driving 
conditions. 

3. REGULAR for 
economical, yet 

betteMhan-new 

performance for 
the typical "down- 
ihe-streei" driving. 

KYB 

Replicemenl 

Cartridges' 

Modern as 
Tomorrow 




KYB Carpurtlioa 

got to Cwk Dr.vs 
Lombard iL60»8 



A car with import fuel efficiency 
and American car luxury is 
probably sitting in your driveway. 

Convert your own gas-guzzling 
V-8 into a fuel-efficient V-6 or V-4. 



You Can Install 
THl ECQM MIZER 
In An Afternoon. 




hie kil A t&ahvQty EMiii.y rb if'istall 
vcujwfl of Gv yax \oc&l infr 
chonic, It cohsjsft o? specially 
designed cusn root mat r rf your 
porticulcr eng™ These pds 
wtwn installed win deoettvofe 
the vot^ on thow-erlTo cylirv 
dere fher^V mciie^g wxr V-S 
economy 4 <prfr Ypy cgtAO 

I ' 



trwtfXDectogas mileage ttonJCfi When ordering sure 
gaingf uplp4Q% td specify mote, year end 

The bxtexrvji&r h dt mods! of tar 

0 tried ond ptaven. way la ine* ” 

pensively cuf pcs -usoge. in COMPLETE KIT 

fact cylinder dMcfivafior was 
first used to 1910 
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HOMEOWNERS' CLINK 

OUESTDNS ANSWERED 



Sealing an Inside brick wall 

A year ago, we purchased a 100 -ycur- 
old house; the upstair# bedroom and 
bath have double , exposed-brick 
leads, 1 don't believe bricks were fired 
well in fAosr dnyff, jmire these are 
very soft a ml porous, WV would like to 
seal them to prevent further decay, 
nml also to prevent the residue from 
coming off on anything that touches 
them. I want to presene the red color 
of the bricks (some seated bricks that 
/ ha%-e seen turn yellow}. Any sugges- 
tions would be appreciated. — Barba- 
ra Ai\ Gumma. Parou-iin, Utah, 

My top-notch authority on bricks 
and their use has run across an 
almost identical case in southern 
Georgia, He found that the deterio- 
ration was due to the moisture com- 
ing through from the outside. (This 
migration of salts from outside to 
inside, which then forms a whitish 
powder th rough loss of water of crys- 
tallization is called efflorescence,) 

In this case* the mortar was soft* 
So the homeowner had to paint the 
holes and cracks. Once the moisture 
was prevented from passing 
through the wall, the brick deterio- 
ration stopped. 

If the exterior bricks themselves 
are porous, apply a sealer on the out- 
side only (see Homeowners* Clinic. 
“Porous Brick Wall/* page 6, Aug. 
'81 h If you seal the inside surface, 
you'll trap the moisture within the 
wall. If you have stopped the mois- 
ture from passing through from the 
outside, and would still like to “coat" 
the inside, use a waterproof coating. 
One such product is White Roc 7 from 
Sonneborn Contech, Building Prod- 
ucts Div., 7711 Computer Ave„ Min- 
neapolis, Minn, 554$fh Jt can be 
sprayed, rolled or brushed on. This 
will allow the interior surface to 
breathe, while stabilizing the face of 
the brick. 

Powdering plaster walls 

Afy tuufrfi amity ho use has a front hall 
under a nun porch that has leaked on 
and off r for years. The house has plas- 
ter walls and ceilings, with plaster 
cove molding at the wall-ceiling joint. 
The plaster ha a become very pow- 
dery; every time f try to apply com- 
pound. the compound rolls right off. 
Have you any suggestions on how to 
correct this problem r>j my ftO-ycnr- 
old house? — Refer Moesrhcn ¥ Gong 
Beach. S.Y. 

After observing the professional 
plasterers working on the trim and 



molding on the restoration of the 
Seelbach Hotel in Louisville* Ky,* l 
realize the artistry that can be 
achieved with plaster^pee photos). If 
you're certain that the leak ha? been 
repaired and the wall is dry, these 
professionals advise the following: 
Instead of using quick-setting 
joint compound, use a mixture of 60- 



JlOSETTE 
U HAND-CASH 



Restoration or the See I bac h Hole \ Involved 
extensive planter repair to the 75-year-old 
trim. Note the detail In [he capital, rose tie 
(above) and modlllkm, the ornamental 
block or bracket under a cornice (below). 







MODI LLTQN 



percent molding plaster and 40-per- 
cent mason's lime. Molding plaster 
sells for about SIC. 50 per 100-pound 
bag, and is usually available at lum- 
beryards. (Art students also use it 
for modeling.) The addition of lime 
makes the mix more pliable. 

My advisers caution that the mix 
must set a bit before you Strike" 
the cove. As you'll have ample plas- 
ter* 1 suggest you 'try 11 a few coves 
in your shop, prior to attacking the 
problem area. Be sure to use ma- 
son's lime, not the type of lime that 
is used on lawns End gardens. 



Oo a home or *epajf ? 

SonG *t to H&nSQWnQrs" Cttnrc, Popular Moshanicz, 

274 W9S t St, New fok r N Y f(B) J Letters 

Gannot tXi answered mdittduaffy fry? prattenn of 
witff tnlsresl witf be tfinf Pot 

ftWfS ftotfra repatr and man Jen a nea j. Pfct j 

Hama Ga™ Guide, $4. 05 pwfciwi Sand OnJarS^ to 
PH Bo* I0t4, Rafto Ofy Station, New York N.Y 
tOIOt 



Shrinking floors 

M y floor i ng con s is ts of %- i n . f ci fig tie- 
and -groove plywood subfloor, cov- 
ered with Vfrin, particleboard under ■ 
layment. The finish floor is Arm- 
strong Sohrian. I installed a wood 
aftfiv on n heat pad over this fioor m 
af ter leveling and frmciu# the floor 
system. During the winter, the finish 
floor started to show cracks where the 
underlay went joints were farmed , 
These cracks appea rto dose up in the 
summer. Could the heat be musing 
the particleboard to shrink* If so* 
what can 1 do to correct it? — Randy 
Dixon, Taylorsville, Ky. 

It's not the heat, Randy, it's the 
humidity — or rather, the lack of 
humidity* 

The experts at both Armstrong 
and The Wood Burning Lab at 
Auburn University tell me that out- 
side winter air is drier than moist 
summer air. The air is used for Com- 
bustion; its very dryness is causing 
the underpayment to shrink, w r hich 
allows the joints to “read through*' 
the finish floor. 

Both authorities suggest that you 
add humidity to the room. Either 
add it by keeping a bucket filled with 
water on the stove (as Grandma did); 
or, if that doesn't provide enough 
moisture, install a humidifier. One 
cautiom Place the bucket so that it 
can't tip over and bum someone 
with hot water. 

Furnace conversion 

The house I just bought has an oil- 
burning furnace. Is there an econom- 
ical way of changing this furnace fn 
hum wood?— Tim Rcisenaucr, Ken- 
neieick , Was A, 

The size of the fire box, adaptabil- 
ity for the installation of grates and 
lack of access doors are only a few of 
the reasons why such a modification 
isn't practical or safe. My consulting 
mechanical engineer advises that if 
your oil burner isnft designed for 
conversion to a wood burner, don't 
attempt it. PM 




BY JOHN 
GAYNOR 
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THE SECRET OF 
THE LONG-LASTING 
ROOF SHINGLES. 




What makes an Owens-Coming 
roof so incredibly durable? Look 
inside one of ou.r roof -shingles. 

There. Right in the middle. The 
heart of the shingle is a layer of 
pink Fibergias* mat. 

* HEART OF PtHK FIBER GLASS 
MAKES THEM LAST. 

it won’t absorb moisture. So the 
shingles defy years of rain and 
snow. Without blistering, curling 
or buckling. 

The mat also allows us to add 
almost twice as much weather- 
proofing asphalt as you’ll find in 
ordinary shingles. 

And, because they're fire-mist* 
ant, Owens -Comings Ftbmgias 
shingles come with a Class-A Fire 
Rating. Not just the Class-C you 
get with ordinary shingles, 

A heart of pink fiber glass. It’s 
why Owe ns- Coming's are shingles 
that last 
,-Case closed, 

/TV Ask you r con t nu tor or 

H | dealer. Or write to RF.W. 
A A Mefks, Owens-Coming 



Fibdrglas Corp.. Fiberglas 
Tower. Toledo. Ohio 43659. 
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MakeThis 

Classic Stained-Glass 
Light Box 

This backlighted, stained-glass display is a handsome 
accessory, as well as a source of low-level lighting. 

by George Sell 



T he clean, classic design of this 
back-lighted, stained -glass, panel 
looks at home in a variety of contem- 
porary and traditional settings. 
Hung on a wall or placed on a table, 
the illuminated pane] gives off a 
mood -setting glow. 

In addition to the stained-glass 
apple design, we supply patterns for 
making the pepper, orange and pear 
glass panels shown here. Choose one 
design* or make interchangeable 
panels — they slide in and out of the 
light box in seconds. 

Before you begin work, assemble 

LPf£§Sfl_ kH" .Milage _ 




Stained glass appb, framed 
■n #sh wood, giows above u 
rough hewn table, fcliernata 
panels pighl. 
top 10 bottom) are popper, 
oiange and pear. 
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The master engravers of The Franklin Mint present . . . 

The Official Flags of All Nations — 
finely minted miniatures 
of pure gold on solid sterling silver 
Just $6 each. 



Each month, three new miniatures wifi 
be sent to you, You will be hi I ted just 
$G tor each gold on silver miniature — a 
most attractive price for works of this 
Quality and craftsmanship. Furthermore, 
this price is lully gu aranrerd to you for 
every issue in the collection, regardless 
of any changes in (he costs of engraving 
and minting, or of precious metals, during 
the subscription period. 

As an owner of J The Official Flags of 
All Natrons Gold on Sterling Miniatures/ 
you will possess the most definitive 
collection of its kind ever minted— 
combining the beauty oi gold and sterling 
silver with the fascination of finely crafted 
miniatures. 

However, the total edition of this re- 
markable collection will never exceed 
25 r OOO sets world- wide. And subscription 
applications will be accepted on an as- 
received basis. Therefore, you are urged 
to mail your application promptly lo The 
Franklin Mint, Franklin Center, Pennsyl- 
vania 19091 . 

C ilia ru 

!>-- SU ASCRIPTION APPLICATION 

The Official Flags 
of All Nations 

GOLD ON STERlING MINIM U RES 

Permanently limited to 15,000 sers 

wijrid-wnJe- t 

Should he poitmgrked hv 
Avgun W. 

Thp Franklin MiriL 

Franklin Center, Pennsylvania 19091 
Please enter my jRibscnpl ion for ! Tht Off v- j 
; cral Flags of Afl Nations Gold on SaeHing , 
Miniatures/ consisting of 167 24 karat i 
gold electrocute on slewing silver minia- j 
lu na, to be tau«d to me At the rale of i 
■ ihfip? per mtfmlh beginning in September. [ 
A magnifier And a j wit rtf fongs wi ll be Mint i 
To me with my first group of miniatures j 
and I will ako receive a custom-designed i 
col lector's cose os port of my subsrripiinn. j 

I need vend no payment now. \ will be i 
bilk'd for each gold on silver miniature at J 
Ihc guar-indeed bsw price nf ffc,\ m ad- i 
vonce rtf shipment, 

“■Pftjt i*i m liji# »ji>i ivi i jr*d HJ' I 

p*M mm.'j^iiiF >mi jfni 1 

Signature . 

kll hPm.!Cj,r>iDaii km .1 ct wn ■"'k 'dr.i | 

Mr./Mn^Mb y . .. - t 

Address. I 

City — I 

State- Zip, ! 

1l,llffl4iMil.>l'r-^h||f T |4| F r.H r Md 1^1.1 A.'.Jhl 



-ah, fw tJ.i Mn in an, orfiw iahihm* ; I B 

I * 



GoIFmKm'* case, inaRruficf and ton^ dtv ptcVkdcd M no Jddi1jqfl.il rhirge 



Tlic official flafl of every court iry 
In ilic worltl — earli minted 
with brilliant mk ro-delaiL 

Edition limited to 25,000 sets 
world-wide. 

The fascination d Intricate detail in the 
liniest area. The precision of a perfectly 
formed yet minute work of craftsman- 
ship. The complexity of hne on an object 
smaller than the eye that beholds it. This 
is the unique appeal of the miniature, 

And now r the engravers and craftsmen 
of The Franklin Mint invite you to dis- 
cover the intriguing world of the minted 
mforafurr. A world that combine! the 
beauty at 24 karat gold electroplate on 
solid sterling silver with the fascination of 
meticulous detail in the tiniest area. 

'The Official Flags of All Nations Gold 
□n Sterling Miniatures' Is the most defin- 
itive collection of flag miniatures ever to 
be issued- For it will include an authentic 
miniature portraying the official flag of 
every sovereign nation in the world. 

To capture each flag with flawless ac* 
curacy in miniature form is a demanding 
challenge to the master engraver and 
m inter. But the craftsmen of The Franklin 
Mint are masters of their art, so expert in 
miniaturization that they can capture 
even the most minute details on an im- 
age area measuring less Ehan one quarter 
of a square rneb— from the 50 individual 
stars on the United Stated flag ... lo ihe 
liny spokes in the Buddhist wheel on In- 
dia's flag . . . id ihe wreath of wheal por- 
trayed on ihe flag of Rumania, 

Even the intricate globes nd-^iar de- 
sign of the flag of Brazil, and the hawk of 
Quraish on Egypt's flag, can be clearly 
seen. And ihe proportions of these minia- 
tures will vary as well, wiih each one 
carefully scaled to the exact shape and 
dimensions of the flag it represents. 



Mrfiiriutt 4 ahev* amim we. 

So that you can immediately study 
each Flag in all its fascinating detail, a 
special magnifying glass and a pair of 
collector's tongs will be included with 
your first group of m matures. And, to 
house and display your complete col- 
lection, a custom-deigned collector's 
case will also be provided as part of 
your subscription. 

In addition F each miniature will be ao 
companied by an infomative commen- 
tary, written especially for this collection 
by Dr, Whitney Smith, ihe worlds fore- 
most authority on flags and their history. 
Each of these commentaries will describe 
ihe particular flag being honored and will 
explain both its history and its symbolism. 

As a subscriber to The Official Flags of 
All Nations Gold on Stirling Miniatures," 
you will be able lo build your collection 
conveniently systematically, and at a 
very reasonable price. 








SPEED HITS 
55 MPH 



LOADING PLATFORM 



version). I was surprised to find Dar Robinson visibly moved by 
the experience. The man who has jumped 14 stories into an air 
bag— Hollywood^ stunt record-explained : "I Mnwgn off feet 
first, This is something different because yon feel you have nn 
control al all!” 

He didn't have to toil me. After five rides. 1 knew that even 
another S00 wouldn't produce total acclimatization in your faith 



GEOMETHY OF A FREE FALL RIDE 



pars Whatsit 

You'd like to ser the flea thal would survive this collar? So 
would we. Rut this is a different kind of canine accessory. 
See nexi page for the details. 



outrun 



STAGING AT 
90 FEET UP " 



BOFQOT 

VERTICAL OnOP^ 



TRANSITION ZONE^X 



■ URAK.E SECTION 

. return rail 



I fell for it 



BRIEFS 



A Swiss company called Intern in makes it. The Six Flags Over 
Texas theme park in Arlington opened ir first, followed shortly 
by Six Flags Magic Mountain park near Los Angeles. I had the 
bad sense to be the first journalist to try it out, along with 
Hollywood stuntman Dar Robinson. 

It's what its maker calls lhe Free Fall ride, Ihe newest way to 
find out if the pit of your stomach is alive and well i see&mifflfis, 
page 111. July ’82). Ride designers have known fora long lime— 
and Intern in is a leader in the field -that height and speed are 
somewhat mea n i ngl ess numbere when i t comes to how- [ h e public 
will actually react te a new thrill machine. It's the geometry that 
courts. And straight down Es absolutely [he most thrilling way 
to fall. 

A fast Sift shoots four riders iper can to near the top of a 
128-foot tower, where ihey are then staged a few feet forward, 
so that rollers at the top and bottom of the upright car are placed 
in a vertical track. A bell sounds for each of five seconds, then 
. you just drop. Enstenl zcro-G. The vertical fall is about 60 
feet, then the car begins following the rail into a transition to a 
horizontal outrun. You're still accelerating, though, and you 1 ! I 
hit about 55 mph in less than 2.5 seconds. On your back then, 
staring at the clouds i if you keep your eyes open I. you zoom into 
an 86-foot braking section. Air pressure regulated by sensors 
that measure the speed of the tar every two feet doses the brakes 
for a smooth stop— but you'll still pull about 3.5 Gs. 

Thai jusE describes the mechanics; after she first of five cycles 
on the Texas Cliffhanger las Six Flags has branded the Initial 




PM Technology Editor Robin Notion with Dtr Robinson frighft on 
Ihfc Tesdi Cllffh*ng*r r Slunlnwi nwir go fnt lint, uyi Dar. 
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Clear Your Home of Mice, 
Rats, Roaches and Other Pests- 
and Keep Them Out! 



SCRAM™ is & home-size version of the 
commercial pest control device that’s safe 
for people, pels and the ecology. Try it in 
your home for 30 days. 



They don't call them petit foi nothing. 
Bugs and rod ecu & can make life miserable. 
And the warmer ii gets, ihe more creeping, 
crawling pcsis show up in yaur home, Traps, 
spray* and poisons seem to have link effect 
, . and professional caterminaiOF* don't 

come cheap. But now you can eliminate 
troublesome pests and k «p them oui thanks 
Tot new ultrasonic SCRAM, 

The electronic SCRAM unit doesn't kill 
rodents w inurrii-U repds them, Eirly 
laboratory research showed ihat ulliasound 
w» effective m modifying ihc hchavjot of 
mice and MtL 

A$ exterminators began using. ultrasonic 
sound 10 control todents, othet tfudiei in- 
dicated that certain frequencies affected the 
behavior of insects, loo. Now, professional 
pesl control com pan k* acknowledge the 
usefulness of LiltraHSnsti in controlling cef- 
c-a in rodents and insects. 

UNIVERSITY TESTED 

The heart of Shis new, electronic marvel is a 
special quam crystal speaker It enables 
SCRAM io emit ultrasonic sounds Ihul only 
pests can hear. 

These uLiiasonir frequencies "snack" the 
auditory and nervous jyflcms of rodents and 
certain LrtieuLs Causing pain -and discomfort. 



M,'R AM h elfHLive in repelling: 

Mkr Rltj 

Kdarhn Carpenter Anil 

Cdckb Silver fish 

Wttrf Bugs LhiisIi 

He PS _ r .ond many other pests 

Not*: In sptie of some claim i. studies 
show that ultfasouruS iff not effective in 
COflJfp/frrtjf twtf I ar spiders 



The pests are forced to abandon the cowered 
axea and will not return wiltc you eoniinuc to 
use SCRAM 

A leading university tested SCRAM as ab- 
solutely safe for humans atid pecs. And since 
shere are no poisonom ehcmicak. the ecology 
is not harmed in the slightest. 

The ultrasonic ouipur a above the hearing 
range Of humans and household pL-ti, so 
SCRAM is safe for me anywhere. It will not 
interfere with any electronic burglar alarms, 
fw€ Or smoke decectOf, TV reception or other 
electronic equipment. 

SET UP A BARRIER TO KEEP 
PESTS OUT THIS SUMMER. 

When you get your SCRAM youll begin eo 
notice some results in a few days- In two to 
si* weeks your infest alion will he dim in died 
Then continual operall-on of your unjl will 
prevent further ntviang and inhabitations. 

JUST PLUG IT IN, 

There's no installation with SCRAM. All 
you do is plug It into any 1 10- Yob AC outlet . 
The solid 'stale electronic* and quartz crystal 
speaker require only 5 watts of power— just 
pennies per month -and it"s mamienancc 
fret. 

Pul SCRAM anywhere: home, apanment, 
store, warehouse, nr factory. It's the perfect 
answer for facilities where food l\ stored or 
handled such as schools, has push, and 
nuning lusmcs, 

It will repel pests from areas that are dif* 
flcult to *cal-off such at garages, farm Oyl- 
bu tidings, boats and vacation homes. One 
isnil protects an area up to 2*00 cubic feel, 

YOU CAN'T BUY BETTER 
PEST PROTECTION. 

SCRAM ustate-oMhc^ari technology. Uiu 



til now-, commercial units used by profes- 
sional pesl control companies cGsl up (a 
S2O0-'but lower cost sol id 'State componen ts 
allow SCRAM to give you the same pesl 
repelling power for only 549.95 (plus 52. 85 
shipping and handlings Now there's no need 
to empty messy iraps or buy poisonous 
chemscuLs again and again. 

TRY rr FOR 30 DAYS 
WITHOUT RISK. 

We urge you to try the SCRAM unit for 30 
day*, IS you don't see proof that il Lithe most 
advanced, efficient pe&i eliminator available 
today, return h for a compleie. np-quibble 
refund- -including return postage. You are 
protected by a one-year manufacturer > war- 
J3.nl>- as well as Shelburne's 26-year reputa- 
tion for satisfied customer*. 

HERE'S HOW TO ORDER. 

To order, simply semi your check for 
549,95 plus S2.B5 shipping and handling to 
The Shelburne Company at our address 
below-. Credsi card holder* can speed their 
delivery by using our toll-fret: number. 

[—CREDIT CARD HOLDERS — | 
CALL TOLL-FREE; 

24 hours a dav — 7 days a week 

(8O0) 638-6170 

OR 

<M 228-2606 

-Maryland residents call 363-4304 

Get rid of rodents and insects without us- 
ing messy traps Or poisonous chemicals. Let 
SCRAM clear your home promptly and ef- 
fectively. Drdef one today and rry it for a full 
monlh at no ohtigalion. 

mbs 

Shelburne 

1 10 Painters Mill Road Uepi £-66 
Owing* Mills. MD 2 1117 (301)363^304 
c The Shelbume Cwnpany 





BRIEFS 




ful correspondent . Sis Flags has exclusive rights Lo Free Fail for 
a year h hurt Intamin president Kurt Lucas fiinled thal, typically, 
rival parks arc Eineri up already £n buy a “higher and faster" 
model. The increments may make fin g«n>d ballyhoo. Iiije it will 



need a lot more bnikmg outrun as welt— and it's really the first 
few feel of dmp that dn rhe job. At about a S2 ini Ilian cast to the 
park, the ride is far less expensive than imping miter coasters. 
And nothing beats it from 0 to 55 ,— Robin Nelson 




Whatsit revealed. 



This, on 'fluty watchdog is wearing body armor, its made with 
layers <sf Dupont's Kevlar by a British Firm, Production Versa- 
i ili tv Ltd. ofWinborne, in Dorset. It's light enough to allow she 
dog comfort lieu I freedom of movement, bui will stop a J-Sfl-raliher 
bullet at point-blank range, according Eo the manufacturer Jack? E* 
must be made lo measure for individual animals. 

Possible candidates for (he new uniform include the valuable 
dogs that have been trained tosnitT out A rugs and explosives. One 






\ 

- 



such dog* employed at a European air lerminaTs security station* 
was a-aid in have recently received a death threat bv mail. m 





Wheels Need 
Locks, Too! 



Protect 
YOUR Wheels 
With 



The besl the-ll praleclion you Can get' 

Replace only o-ne lug nut on eacn wfteei wtTh a McGard lock McGard locks feature 
an exclusive narrow groove key pallor n that's virtually impossible to pick McGard 
makes locks to tit rI most all domes he and imported on and off road verucios. 

So don't settle for less — gel Mo Card, the leader in wheel and tire security. 

For a tree catalog Of Me card products, send your name and address to: 

McGsrd, IOC. DepE G S52 K&nilnglon A**.. Buffalo. N-Y 1421 & \m) $33-61*0 

USE McGARD'S HEW RUST PROOF LUG HUTS, TOO. 
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EARN $50,000.00 PER YEAR 

Drilling Business 

* Water Weils * Core Drilling * Soil Sampling 
* Test Holes * Seismograph * Augering * Horizontal Drilling 



EXPUW8 WO 



EXPLODID 1000 



Coll of Write: Piper Hydra Drilling, ire. 

[ P.O. Bo* 337, Dept. PM Alamogordo, NM 38310 

Tel: (505) 437-5044 or 437-3275, Telex: 73 254 (Teletenr Del) 

I am interfiled in ihe Explorer Serial Drilling Rigs, 

Please send me your mlorrootion package. 

( > EXPLORER 3000 

( ) EXPLORER 2000 

Home: 

| Addreiv .Tel: 

i City: Stole: Zip: 



~l 
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Build PM’s Delivery Wagon 



W e received enthusiuslic re- 
sponse to, our plans for « pedal 
car that readers could build them- 
selves {Build Thr <}Ts, pope 124. 
June '80t, Interest in pedal cars de- 
veloped more than seven years ago 
along with interest in the motor 
powered Mini- Indy s t Bui id The 
Mim-Indv Racer, page 36, Aug, 
75, and Build PM & Mini Indy II, 



This wagon converts 
to a dump truck or 
roadster Kids ! I never be 
bored wilts a play vehicle as 
versatile as this one. 

page HO. May '78 This delivery 
wagon is made of laminated ply- 
wood, The plans are simple and the 
instructions are easy to fellow. 



The greatest challenge in pedal 
ear design is the wheels. The delivery 
van requires lightweight, old-style 
wheels that are both sturdy and 
reasonably priced. 

Designer Peter Stevenson met 
this challenge by choosing standard 
bicycle hubs to use in the wheels; 
they produce an almost friction-free 
rolling wheel Other parts for the 
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nirs are generally available in hard- 
ware stores iind home centers at low 
cost. The designer estimates that 
the total construction cost for the 
wagon should lie around $100, 

The newest addition to our mini 
pedal line, PM's Delivery Wagon, 
converts to either a pickup/dump- 
rtter or a roadster. The pick up/d uni p 
unit is attached with two hinge pins 

Delivery wagon is throe vehicles in one: 
Pickup/ dump iruck conversion is below. 
Remove pickup and wagon bodies lo gel 
I ha roadglec Delivery wagon is used for 
traveling puppel show (right and bottom]. 




and the delivery van hooks up with 
two vvjngnucs and tun screws The 
body trim molding is UF (under 
ground feeder I electrical cable. Lou* 
vers on the hood are quarter rounds 
with the ends rounded. The hand- 
some grille is expanded aluminum 
screen door protector. 

The kids will thank the neatest 
feature is the removable radiator cap. 




It is really a hose cap attached to » 
length of hose that is open at the 
bottom. It will take all the water 
the littlt' guys want to add. 

Ordinary butt hinges are used on 
the doors in combination with a 
window latch. Headlights ( self -con- 
tamed battery lights I are a new ac- 
cessory that will also be very popu- 
lar with (he kids. And the lights are 
a great safety feature if play sessions 
cuniinue after dark. 

The plans (see below 1 include a 
materials list to make shopping easy. 
It’s possible that you already have 
many of the parts around the house. 
This will let you build the car for 
well under the estimated cost, m 

NOW TO ORDER PLANS 

Comprtrta plans (flf WiePM Doliv ery 
inciudfftij “neviHo-nyuia insure nans antf ma- 
[E-riJila nsr avsnutjrff lor *g 9':- whitfi in 
Eludes iitsl^ctasa posing* and harming Se nd 
check ot rTsoney ortfE^ lo Delivery Wagon 
Stevenson ProjMts Box Pw\ Pel Mar. 
Ca?if £2014 Dinadian is please ra- 

mii in US (unds 







tinted glass 
standard. 



14. s! gallon lud tank 
for long range: 
st>2 ETA estimated 
highway miles. 



Swing-out 
side vent 
windows, 
standard. 



Intermittent 

windshield 

standard. 



Steel -belted 
radial tires, 
standard 



?-speed 

overdrive transmission 
standard 



Its hard to believe this is the 
lowest-priced truck sold in America. 
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1982 Mazda B20CO Sundowner 

s 5895 

You can believe it. The 
Mazda B2000 Sundowner is 
today s lowest-priced truck. 

Yet it comes with an astound- 
ing number of standard fea- 
tures, including a 5-speed 
and steel-belted ra dials. 

Not one of these tea hi res 
is available on Toyota's or 
Oats un's lowest-priced truck, 
each of which costs hundreds 
more, 

Just one look inside the 
cab and you'll sec more of 
the Mazda B2000's exceptional 

B Ui.iijL.uiJh-' lurj&i-'dml iri.nl putt I'f KW Swriifrtvnrf ShqjtboJ Atfuj'l pik»^ drain* fj^v tKciw, imffci. upftnil* IrilKl'MUirt drrflVtfWlB* «■■*□-* 19;-^ im • h.iJipgiP .% HJ- : M 
nrrtutf Ava/lihdiiv jcdmlirtril ladik-lra. %k Mil re^urc* ilwri \mH>. ’“ImM tTAntiriijCi»Ci.ir cuinp jn*nn putpewr lur B2I«U fiat a 5K«>rl l tMUl> ^iKIf nu*r vm-with Ijij' 
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value. There you'll find a 
three- passenger seat detailed 
in textured vinyl. New instru- 
mentation with electronic 
check panel. And handsome- 
ly trimmed door panels com- 
plete with armrests. 

You can also believe this 



truck is built to haul a heavy 
payload— 1400 pounds of it 
Even so, its 2-litre, 4-cylinder 
engine delivers outstanding 
fuel economy. 

If you still 
find it all a 

hM h*y mpg ffij> little hard to 
believe, vve invite you to visit 
your Mazda dealer for a 
dose-up look at the 
B2000 Sundowner. 

Seeing is believing. 



The more you look, 
the more you like. 









NEW SKY SPIES FOR KILLER 

HURRICANES 

Hurricane hunters this year are relying on new aerospace technologies to 
help watch for a vicious killer that’s statistically overdue. 




by Marc Stern 

T he trigger is cocked and there'* tension in 
the air hs America's meteorologists look 
down the barrel of a killer hurricane — the 
kind that strikes with murderous force ap- 
proximately every 10 years. Even worse, 
there are the superkiilers that touch down 
on land about every 25 and 35 years, No kill- 
er storm — of what meteorologists call 
“Force Four" or "Force Five” strength— has 
struck the continental United States since 
196&, when Hurricane Camille cut a path 
from Mississippi to Virginia, leaving in her 
wake 255 dead and more than $1 billion 
worth of destruction. Statistically, a 10-year 
storm of similar magnitude is overdue this 
year, while a 25- year storm of even greater 
force could come any time this decade. 

Of course, knowing that a killer may be on 
the way is of little help to officials 
trying to warn populated areas 
to hunker down or evacu- 
ate. The trick is got- 



Hurrteane Frederick, too week to appear on storm graph 
{below), *1111 wracked Louisiana (above) In 1979. Graph-bar 
heights show relative force and frequency: to, 25 or 35 
years. Red areas show relative number of deaths, in 1928 
Slortin 4, there were 1,536 deaths; in Galveston, 6,000. 
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VPDEQ DATA 
IflAMSMtTTER 



VAS SUN^HAOf 



from 22,000 miles, GOES 
uielllte shod* a viaibE* 
Atmospheric Sounder (VAS) 
beam into the hurricane to 
gel temperature readings at 
i variety cl altitudes. The 
temperature* shown at right 
are typical. Readings are 
liken every 3D minutes. Any 
temperature ehttt tfjgnals a 
change in the direction of 
the storm Meanwhile, Orion 
aircraft employ seniors to 
sweep the sklat for local 
tempervlure and other data 
to help GOES track ■ storm. 



SENSING 

DEVICES 






tinp a fix on the hurricane at least 
a few hours before it strikes, giv- 
ing people in its path a chance to 
clear out. With the latest additions 
to its satellite and computer arse- 
nal, the National Oceanic and At- 
mospheric Administration (NOAA) 
feels better prepared this year 
than ever he fa re. 

Up in spice, the NOAA Geo-Sla- 
tionary Satellite GOES-E, 
launched in May 1981, has stan- 
dard optical photographic equip- 
ment that creates the weather 
maps you see every night on TV. 
But it also packs a brand-new 
piece of hardware called a Visible 
Infrared Atmospheric Sounder, or 
VAS. Turned on and off a few 
times for tests in its first year of 
orbit, VAS has been put to work 
gathering data this hurricane sea- 
son for the first time. VAS shoots 
an infrared beam from its earth- 
stationary orbit 22,000 miles aloft 
through the cloud bank below. The 
beam bounces back to GOES-E. 
and is analyzed by an on-board 
computer. Then GQES-E signals 
an earth station with the tempera- 
ture and moisture content of the 
hurricane 5 * body taken at various 
altitudes. 
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Temperature shift is the key to 
predicting the path of a big storm 
hour* in advance. As thermometer 
reading? move up and down at var- 
ious heights* winds change direc- 
tion and pick up or reduce speed. 

In the past, using a cloud photo- 
graph, meteorologists could deduce 
only general differences in temper- 
ature and moisture, based on areas 
of darkness (high moisture) on the 
weather map. But the VAS beam 
penetrates the cloud bank and 
gives accurate temperature read- 
ings for specific areas. The beam 
sweeps wide areas of the map as 
GQES-E rotates in orbit, providing 
a complete U.S. profile every 30 
minutes. Federal officials are 
hanking on just such data to save 
hundreds of lives. 

In the early hours before a hur- 
ricane strikes with full force, it 
sends before it a "storm surge” 
that increases the height of coastal 
waves and churns up violent 
winds. A Force Four storm surge 
can convert 5-foot coastal waves 
into 18-foot giants. In a Force Five 
hurricane, such as the one that 
killed 408 people in Florida in 193&„ 
the eurge-powered waves rise to 25 

f^'&ase futp tc pag o 
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Calculator Or 
Computer- 
Whkh Should 
You Pocket? 

There are many programmable calculators 

on the market and new pocket computers, 
too. Here’s how to decide which type is 
best for you— and then, what 
models are the ones to consider 

by Herb Friedman 



T hough we tend to think of 
microcomputers in terms of 
desk-top models, such as those 
from Apple, Commodore. IBM 
and Radio Shack, in actuality, 
we often don't need the tre- 
mendous computer power or 
memory built into such full-size 
computers. Many tusks we 
think of as requiring a personal 
computer can be handled, just 
as easily, at far less cost, with 
a programmable calculator— or 
one of the new' pocket comput- 
ers. 

For the engineer calculating 
street grading while standing 
on a mountain of dirt, anything 
thut will solve simple math 
problems will be satisfactory; 
he doesn't peed a cassette or 
disc storage system. On the 
other hand, there’s the sales- 
man who. 20 times a day, must 
figure out tiie cost of cartons 
needed to ship a few million 
widgets or a hundred gizmos. 
His big need is for something 
that will remember, from one 
customer to the next, the pro- 
gram steps that calculate the 
cost of the cartons. 




How do you decide whether 
you need a programmable cal- 
culator or a pocket computer? 
To make that choice, you must 
first understand their differ- 
ences. 

The modern programmable 
calculator is actually a comput- 
er; the two differ mostly in the 
way the program is entered by 
the user. In the case of the pro- 
grammable calculator, the pro- 
gramming is entered in key- 
strokes, just as if the problem 
were being solved directly for 
the first time. For the pocket 
computer, the programming is 
generally written in basic, the 
same language used for desk- 
top computers. 

Programmable calculators 
and pocket computers come in 
all types and styles, providing 
everything from a convenient 
way to "remember” an ordi- 
nary arithmetic program to the 
nearest thing to a "full-blown,” 
desk-top personal computer, 
complete with Microsoft basic. 

Early models of the program- 
mable calculator were simply 
"scientific" calculators that 



could remember the key se- 
quence used to enter the origi- 
nal formula or numerical data. 
Once the program was learned 
by the calculator, the user 
needed only to enter the new 
variables for each run — -not the 
entire program. The early pro- 
grammable calculators could 
also be programmed to test val- 
ues, compare results and even 
branch to a different routine as 
a result of the tests and com- 
parisons. If this sounds like a 
computer, that’s just what it 
is—a small computer that hap- 
pens to be programmed by 
mathematical function rather 
than by a basic program. 

The pocket calculators 

Many modern programmable 
calculators, such as the Hew- 
lett-Packard HP-llC, have non- 
volatile continuous memory, 
meaning that even when the 
calculator is turned off, the 
programming is remembered 
until cleared by the user or 
written over by a new program. 
Continuous memory is main- 
tained by providing continuous 



Four units beta* snd othsni 
died in text repute* nl the 
leading edge of technology 
made email, the Radio Shack 
TfiS-80 Pocket Computer-1 
(shown inserted into options! 
printer} speaks base and 
la simple to program, with 
an alphanumeric display for 
words, as wad aa numbers. 
Hewlett-Packard ' « 41CV tt 
a conventional programmable 
calculator which feature! a 
word-handling alphanumeric 
display and ths ability to 
hook up to added memory and 
cassette-based data atorage. 
The 11C, also from Hewlett- 
Packard. la one of latest, 
thinnest portables. Texas 
i Instrument's 53 calculator 
la programmed by magnetic 
cards snd It attaches to a 
I variety of optional devices 



Texas Instrument* 69 
Calculator 
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power to special memory cells that 
draw so Little current there is es- 
sentially no effect on the life of the 
batteries. 

While the programmable calcula- 
tors are inexpensive and conve- 
nient. their use is somewhat limit- 
ing when it becomes necessary to 
change the program in memory, 
because the program must be 
keyed in one step at a time. 
(Though it's possible to store sev- 
eral small programs in a budget- 
priced programmable calculator! 
there isn't all that much memory 
available to begin with.) 

For those who need more than 
just a calculator that will remem- 
ber the user's program, there are 
programmable calculators that are 
really Full-scale computers. 

There are many options avail- 
able with these models. Some have 
plug-in memory modules* so that 
you can enter very long and in- 
volved programs. The HP-41C and 
others in that line from Hewlett- 
Packard now feature this option. 

All of the higher priced program- 
mables, such as the TI-59 and HF- 
41C have printers that attach for 
hard-copy printouts of programs or 
data, 

Andi depending on the model of 
calculator* there are various ways 
to store a program so that you 
have to keyboard -enter it only 
once. A few such systems store 
data on magnetic cards* cassette 
tape or even in printed bar-code 
form (as on a grocery package! to 
be read by a light pen. Or prewrit- 
ten programs are available on 
plug-in program modules. 

Program memory 

The program module provides 
the most convenient way to pro- 
gram a programmable calculator. 
All but the most basic models 
make provisions for the module, 
though it might be called by some 
other name. The program module 
is a small plastic "cube* that fits 
into a socket built into the calcula- 
tor (see photo at the end of this 
story). It is a factory-programmed 
ROM (read only memory), contain- 
ing many programs on the same 
general subject. Simply pressing a 
few calculator keys causes the pro- 
gram module to load the desired 
program automatically into the 
calculator's memory. 

Program modules are available 
for many subjects, including gener- 
al business, mathematics, financial 
planning, all engineering disci- 
plines, aircraft navigation, real-es- 
tate management, home-construc- 
tion estimation, heating and venti- 
lation and even recreational 
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games. Many users could probably 
rely solely on programs available 
in a program module. 

For those who need to write 
their own programs, or who must 
store data developed through a 
module or a custom-written pro- 
gram, some of the programmable 
calculators feature storage on a 
small magnetic card. The mag cortf 
storage system can be built into 
the calculator, as in the Texas In- 
struments TI-59, or it can be an 
optional plug-in accessory, as it is 
for the Hewlett-Packard HF-41. 

Programs are also available as 
"listings" that can tie typed in by 
the user. Some of these programs 
are available in books, which are 
reviewed in this month's Electron* 
rc* Monitor. 

The HP-41 is one of the very lat- 
est of the programmable calculator 
designs. It features an alpha entry 
and display (letters, numerals or 
characters). The alpha mode allows 
the user to program English lan- 
guage "prompts," which are re- 
quests for information. 

For example, if the user wanted 
to run a program tc calculate com- 
pound bank interes:, he could call 
up the program by entering the 
word interest, rather than a series 
of number*. Similarly, the prompts 
would ask for the deal red informa- 
tion directly, and the display might 
indicate PRESENT value when the 
program was asking for entry of 
the amount of the deposit. The an- 
swer might bo labeled FUTURE VAL- 
UE. 

Among other "computer" fea* 
turea of the HP-41 are four input/ 
output "ports* 1 on the rear that 
can be used for memory expansion 
modules, a magnetic card system ( 
a light pen for reading bar codes or 



a combination printer and plotter. 

The precise features available in 
a programmable calculator depend 
on the price and the specific model. 

The pocket computers 

Unlike the programmable calcu- 
lator, the pocket computer has a 
more-or-less standard, typewriter- 
style keyboard and is programmed 
in basic, the common language of 
personal computers. (To be more 
precise, the pocket computers pres- 
ently available are programmed in 
basic; future pocket computers 
might provide for other lan- 
guages.) The sophistication of the 
basic depends on the computer's 
model and price. The levels range 
from an elementary version of ba- 
sic to an Extended Microsoft basic 
as powerful as you might expect to 
find in an advanced desk-top com- 
puter. The pocket computer also 
functions as an elementary scien- 
tific calculator, providing the four 
arithmetic functions of multiplica- 
tion ^ division, addition, subtrac- 
tion, and, perhaps, square root, 
powers and the value of pi. All the 
other scientific mathematical func- 
tions are provided through the ba 
sec, as they are for desk-top com- 
puters. 

Depending on the model, a pock- 
et computer can display a single 
line of up to 24 characters. The 
more advanced models can also 
display symbols and bar charts in 
addition to alphanumeric charac- 
ters. 

The original u Asic-programmed 
pocket computer w^as the Radio 
Shack PC-1* which is manufactured 
by Sharp. It's also sold as the 
Sharp PC-121 L, Though the version 
of BASIC is somewhat limited— for 
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Every U.S. president since FDR has wired the Oval 
Office. Even a president's bedroom has been bugged. 



by Jack Anderson and Bob Sherman 



E arly in 1968. Sen. Robert Ken- 
nedy asked President Lyndon 
Johnson for a private meeting to 
talk a little politics. It was before 
Johnson's poor showing in the New 
Hampshire primary, and the Presi- 
dent was still planning to run for re- 
election. Kennedy hadn’t an- 
nounced his own candidacy, but it 
was no secret that he was thinking 
about a race for the White House. 
The two men were shrewd, passion- 
ately political animals; there was 
no personal love lost between, them. 
It promised to be a lively exchange 
of views. 
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Each in his own way, President 
and senator, prepared for the one- 
on-one encounter in the White 
House Cabinet Room. 

LBJ issued a brief order to Jack A, 
Albright, head of the White House 
Communications Agency: "Let's re- 
cord the meeting." Albright, now a 
retired major general, knew what to 
do. He told us: "We put in one micro- 
phone. It was hidden in the table. It 
should have worked beautifully ex- 
cept it didn’t." It wes only later that 
he figured out why. 

"He [Kennedy] brought in a brief- 
case, which he kept in his lap, and 
they talked for 30 to 40 minutes," 
Albright recalls. "We weren't lis- 
tening, of course; all we could do 



During ini Email Oval Office press confer- 
ences, FDR med* reporters et&nd close to 
a bugged lamp {above). A wire ran from Ihe 
lamp lo e Passmen i room r where « marine 
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'Bobby Kennedy, wise in the ways of White House bugging, 
had carried a jamming device in his briefcase . ' 




Ever the exacting taskmaster, 
Johnson ordered a transcript of the 
private meeting prepared im medi- 
ately. When Albright broke the bad 
new?, he recalls, LBJ drawled, in 
exasperation, possibly tinged with 
grudging admiration: "That son-of- 
a-bitch!” 

Secret presidential eavesdrop- 
ping predates Watergate by more 
than three decades. Oval Office 
bugging was done as early as the 
1940 presidential campaign, if not 
earlier, Franklin Roosevelt worried 
about reporters misquoting him at 
his informal press conferences, so 
he ordered a recording system to 
bnck up his human stenographer. 

FDR's setup was a fairly elabo* 
rate "Sound on Film" device, in- 
stalled by the Secret Service in a 
special room almost directly be- 
neath the Oval Office, Jack Ro- 
magna, the White House steno- 
graphic reporter from the final 
Roosevelt years through the early 
months of the Kennedy administra- 
tion, remembers that the Secret 
Service built a special floor-lo- 
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ceiling booth for the machine in the 
basement room. 

We can identify the device for the 
first time: It was a recording system 
patented by John R- Kiel, an inven- 
tor then living in Evanston, III. It 
used 35-mm movie Fi3m, but was 
unique in that it recorded transver- 
sely, rather than longitudinally, 
along a sound-carrier strip. This 
meant that more conversation 
could be recorded on less film and it 



also made it easier to locate a par- 
ticular point on the recording. 

A microphone wire snaked up 
from the basement through the 
Oval Office floor and into President 
Roosevelt's desk, where it emerged 
in a small, shaded bronze lamp that 
sat in front of FDR and concealed 
the microphone. Unlike the tele- 
vised extravaganzas of today, FDR’s 
press conferences were intimate 
gatherings, At times, reporters were 
practically leaning over the mike. 

Prof. R, J.C. Butow, a historian at 
the University of Washington at Se- 
attle;, has deduced that FDR used an 
RCA 8S-d microphone. This 2 l h- 
inch -diameter device was tough to 
hide, and a far cry indeed from the 
mikes of hearing-aid size Rich- 
ard Nixon used, to his regret. 30 
years later. But it served its purpose 
well: the quality of FDR's voice is 
unusually clear. Kiel's invention 
gathered dust after the 1940 cam 
paign, but ivas still in place when 
Roosevelt died. Though FDR's desk 
was removed, Harry Truman kept 
the recording system and even 
tested it on occasion. But he evi- 
dently disliked the recorder, though 
whether for ethical or practical 
grounds is unclear. Stenographer 
Romagna remembers the sound 
quality as being very poor 

Tniman tapes made Into discs 

The TYuman Library in Indepen- 
dence, Mo., contains about 10 hours 
of recordings. It is believed that ail 
but about 30 minutes were made on 
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The eight microphones which Lyndon Johnson hod ordered hidden around the Cabinet 
table fed into Just two systems. This created wild distortions and was often unintelligible. 



7n the last 16 months of his presidency, JFK recorded about 
600 telephone conversations and White House meetings . ' 




the "Sound on Film" de- 
vice in 1945, soon after 
FDR’s death, Inexplicably, 
however, a 30- minute seg- 
ment dates to 1947, In that 
year, the National Archives 
took the film and rere- 
corded it onto 16-inch discs 
that were eventually sent 
to the Roosevelt Li- 
brary in Hyde Park. 

N.Y. A master tape 
was made in 1973. 

The White House Communica- 
tions Agency was created in the 
1940s as an outgrowth of the Signal 
Corps operations at the White 
House. -Jack Rubley, an agency 
staffer in the Eisenhower, Kennedy 
and Johnson years, says that one 
Agency task was to record “all the 
Presidents’ utterances in public." 
These public recordings were tran- 
scribed and given to the press and 
others who required tlit-m. It was 
only natural, then. that the Agency 



J. Edgar Hoover migtii have axaggaratad 
LBJ's bugging capability. He told Nixon 
not to tiM the While House switchboard, 

which did the public recording 
would later take charge of presiden- 
tial eavesdropping. 

Secret recording began on a 
grand, albeit primitive, scale when 
John E Kennedy entered the White 
House. Evelyn Lincoln, JFK’s per- 
sonal secretary, was the operator 
of the recording equipment. In the 
last 16 months of his presidency, 
JFK recorded about 600 telephone 
conversations and White House 
meetings. 

Kennedy taped his telephone con- 
versationson a Dictate It system lo- 
cated in Evelyn Lincoln's office. She 



recalls that the President had two 
toggle switches directly in front of 
him. hut out of view, on his desk. 
One was Hipped to tell her to start 
the Dictabelt for phone calls. The 
second instructed her to initiate a 
taping system fo.' personal meet- 
ings. She activated both systems 
with switches on r panel out of view 
on her own desk. 

The Diciahelts were kept in a cab- 
inet in the secretary's office. There 
were two that operated in sequence, 
providing only about 30 minutes of 
recording time. The tape machines 
were downstairs in the basement 
room that housed the audio-visual 
offices of the White House Com- 
munications Agency, Evelyn Lin- 
coln said. 

Memories are sketchy from that 
period, but Mrs. Lincoln believes 
that the President could also signal 
her to start recording by flipping a 
switch on his favorite rocking chair 
in front of the fireplace in his pri- 
vate office. He would often meet 
with small groups i n that area. Mrs, 
Lincoln say8 a microphone was 
under an adjacent coffee table. 



President Kennedy recorded in 
the Cabinet Room, as well. The 
Kennedy Library in Boston has 125 
reels of tape from Oval Office or 
Cabinet Room meetings and 27 Die 
tabells including 275 phone conver- 
sations. Mrs. Lincoln (the self- 
proclaimed "While House sound en- 
gineer") became the guardian ofthe 
Dictahelts and reel -lo- reel tapes al- 
ter JFK was assassinated. 

How extensively did JFK bug his 
meetings and calls? Air Force Gen. 
Godfrey McHugh, a Kennedy mili- 
tary aide, assumed that most calls 
were recorded. He learned of the 
taping system when two FBI agents 
appeared at his White House office 
and accused him of breaching secu- 
rity over the telephone. They 
played a tape for McHugh in which 
he was discussing a flight Air Force 
One had made recently. 'Tt had 
been in The New York Times that 
day,” he recalls telling the G-men. 

Robert Kennedy is believed to be 
the first person to make use of the 
Kennedy presidential tapes- He ap- 
parently used them in researching 
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The originals may be extinct, but breeders 
are keeping the species ative. 



by Rich Taylor 



16 POPULAR VECMAUrCS 




Greal old cars irever die— l hey 
|ust replicated by ih® newt gm- 
araTton of car ntils, Cobra (Fell) 1$ 
fmm Conleriigorary Cobra Reptfccas: 
4£7 SC models (center and right) 
are from E.R,A_ Coni ompor ary and 
C-ftA. are two ol the lirms making 
cobra clones mat look, smcii 
and drive jusl like the originals. 



PM tfhoiOt 



Y ou come down the hill at Lime Rock 
right at the top of third gear, which 
is 100. 1 10 mph. You’re arm-wrestling 
for control as you clip the apex of Div- 
ing Turn, the Cobra in a classic four- 
wheel drift. When you shift to fourth 
and nail it, the whole car sidesteps a 
foot or so, and you can feel the carti- 
lage in your neck snap fro m the top- 
heavy weight of your full-face helmet. 

Halfway down the front straight, 
which is only a matter of a couple hun- 
dred yards, the speedometer of the blue 
E.Ii.A. Cobra pegs itself at 160, 
though the tachometer con- 
tinues to climb. Out of 
the corner of your 
left eye, you get 
just a hint of an 
angry red fender 
as Cobra enthusi- 
ast Randy Harti- 
gan, in an E.R.A, 42? 
SC, edges up next to 
you, trying to slingshot 
past. 

You rocket along side by 
side for what seems like forever, 
close enough to reach out and touch. 
Rut it's really less than a second before 
the signposts ilush by ... 3 ... 2 ... 1 
. . . already you're standing on the 
brakes, that little rodent of uncertainty 
gnawing at your gut, as the trees leap 
out from tiit* end of the straight. 

Harligan's red roadster, whose en- 
gine he built himself, is on the line, and 
there's nothing you can do as he 
sweeps across your bow and dives for 
the first apex in the Hook. But like ev- 
ery lap for the past two hours, he*ll go 
wide into the zig zag where you can 
pass him again — two shimmering dots 
of color caught in a crescendo of noise, 
vibration and heat on an unforgettable 
spring afternoon. 

This isn't your normal road test. Ev- 
erything about it is a little larger than 
life — the cars, the speeds, even the leg- 
ends that have grown up around a wily 
Texan named Carroll Shelby and the 
cars he built. The last real Cobra came 
off the line a decade and & half ago, and 
there were only a handful, even then, 
Y T et the cars have never been more pop- 
ular. And this Cobra mania is spread- 
ing like wildfire. 

Cobra mania assumes many forms. 
There’s u Shelby American Automobile 
Club, some 5,001) members strong, most 
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of whom have been forced into col- 
lecting ail sorts of Ford- powered 
performance cars because there is 
only one Cobra available for every 
six dub members. 

There is a booming industry in 
reproduction parts for Cobras, 
Mustang GT-350s, Sunbeam Tigers 
and other cars blessed by an asso- 
ciation — however remote — with 
The Great Shelby. 

But the most unusual sips of 
Cobra mania are the clones. Now, 
replicas of old ears are nothing 



new. You can buy everything from 
a '‘Bugratti” with a Volkswagen 
chassis to a Mercedes S-lUK-ish Ex- 
calibur powered by a Chevy V8 to 
a Stutz B lack hawk built on a Ford 
truck chassis. 

The difference is that while ev- 
eryone knows an Excalibur isn't a 
5-1 OK. even Carroll Shelby has 
trouble telling a real Cobra from a 
clone. 

One thing sets a Cobra clone 
apart from a Shelby — the price. A 
genuine Cobra 427 in good shape is 



worth upward of $ 75,000 these 
days, and £100,000 is not too much 
to pay for an exceptional example. 
By comparison, new Cobra clones 
sell for under §40.000, ready to 
drive. Better yet. you can buy a 
do-it-yourself kit for just $14,000 
and tinish it for a total investment 
of $25,000. 

What this means to you is that 
while a $100,000 Cobra is an in- 
vestment, a $25,000 clone is a car. 
It’s not a car the way a fi-year-old 
Valient is a car, but you can get in 




and drive it around without get- 
ting totally paranoid about every 
pothole, intersection and gawkcr 
coming the other way* 

Ah far as we can tell, there are 
three reputable manufacturers of 
Cobra replicas, people from whom 
you can expect to receive what 
they promise. Wo brought samples 
of ail three to Connecticut's Lime 
Rock Park. 

We also invited Ken Eber, the 
president of the Shelby American 
Automobile Club, to bring both his 
original Cobra 427 and restored Co- 
bra 289 so we could compare the 
new clones directly with two of the 
best Shelby Cobras in the country. 

The three replicas were from 
Contemporary Classic Motor Car 
Co., E.R.A. Replica Automobiles 
and Aurora Cars Ltd 

Contemporary Classic Replica 

Contemporary sells two models; a 
Replica 2B9 and Replica 427 SC- 
They're both built on the same chas- 
sis. It starts with a pair of 4-inch- 
round tubes* tied together by 4dnch 
cross members* that's surprisingly 
close to the original Cobra frame- 
The suspension is Jaguar XKE at 
both front and rear— a convenient 
way of getting an aU-ind open dent 
suspension as well as four-wheel 
disc hrakcs- 

Since each frame is custom-built, 
you get to specify your own drive 

tu " i ip sage rpflj 



Fiberglass body of Contemporary 427 
kit is s lot tougher than aluminum 
body ot original Cobras* and It won't 
mat It's also a lot cheaper to fix 
in the event of an accident 








GRX Aurora copy of 209 (top] 
la available only fully 
assembled and sold as new 
car with 12-month warranty, 
Depending on tuning, Us 
427 engine (above) can do 
900 to 900 tip- Replica 
interior (left) is spartan, 
but funchonaT, fuel like 
original, Authenticity 
in detail is everywhere. 

Note the safety wire on 
lmock-oh hub epinnor 
(bottom left) lo prevent 
spinner from backing oui 
during spirited motoring. 
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How To Pick A Perfect 





U ntil recently, only a few per 
son til knife types were pop- 
ular, There was the pocketknife that 
could be used for whittling and the 
mulublade campers knife of the Boy 
Scout type The hunter's sheath 
knife was related to the Army and 
Marine fighting and survival knives 
of several years ago. These, in turn, 
were modified varieties of Bowie 



knives, with century old heavy 
blade and dip-point designs. 

But today's knives aw? different, 
and the finest are mud i more expen- 
sive Models shown he ro range from 
under $20 for the classic Utica 
Stockman, $27.50 for the folding 
rule or $35 for the American Blade 
fioot knife, on up to several hundred 
dollars for fancier engraved designs. 



Kershaw Camp and 
Field Model 1030, 

from Kershaw Knives,, Lake 
Oswoflo. Ore., ofws of an 
extensive line, tomes wiin 
a fitted teal her sheath. 



Scftrade Old Timer Sharplinger is 

by Schrade Cutlery, Elfenviiic 
N.Y.. makers ol Uncle Hemy, 
Scrimshaw, and limited edition 
collector linos, as wall 



Puma Hunter's Pal. Modal $397, 

a handmade impeded by 
GtHnunn Cuilery, Mount Vernon 
N,¥. La from extensive line 



American Blade bool knife, 
new from American Blade 
Cutlery, Chattanooga. Term., 
has a Si'Vinch Wade with concave 
back ami bufl,ilo horn handles. 



LUica Kutmasief Stockmen's 
Model 3256. by Utica CutWy. 

Utica N.Y , is a classic 
pOcke'knifn .tilth clip, 
aheepstoot and spey blades 



Ibbereon Extending Ruler 

folding Finite ol Shtrlfieicf 
steel, imported by Garten 
Wade New York. N Y . shows 
icafe size of knives above 





by Jim Woocfs 



Imperial Frontier Model P lV 

loPder [i&t ngfth is irom 
me ea tensive lines at ImtMfiai 
Knir*. New York, M Y.„ one 
of me largest cuifery companies. 



Case Shark Tooth Model P1971SSP 

(centeh toy W ft Case * Son* Cutlery, 
Bradford, Pa , ts part of a line 
whose old knives ftavtr 
become console's 1 'toms 



Cr Osman Hunter 9ES COCk-Back 

ts a 5-mcn, rLO^vy^uty modes 
from the new line or folders 
and firfud-b-Jade kfiivtis from 
Crosman Ad guns F airport, N.Y. 



Buck Duke Model E00 r a folder 
tqcfciack (far nghiy, is Irom 
Buck KnWfts, £J Galon, Calif., 
oonsHlered the originators of 
popular big belt-pouch Pr>idep&. 



Rigid Navajo Pock«t Polder 

fc«nier) k from Btqio Knrves, 
Lake Hamilton. Ark., & a 
lock-back wlih engraved leaves 
embedded on 24*at*s gokJ 



Ka-Bar Folder Model 02 2822. 

from i he Ka Bar Dtv of 
Cole. Cleveland, Ohio, *s a 
mini look-back wish Colorful 
mother-of-pearl type handies. 



A material that hits influenced ten 
si dei able change is sinless steel. 
No longer is it a metal with un- 
predictable qualities that appeared 
shortly after World War H Now, an 
i ncreasi ng number of 

qua lit v knives T*^ 

:m ■ i ! « 1 ■' 

are stainless. G«n V 

eraliv, U S factory-made 



BertchMark Diamondback Folder 

(be I owl, from Bench Mark Knives. Gastonia, N.C 
has a ftoio* System otade tita? siida^oiis 
forward and locks in place. 
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blades use 440 stainless* white the 
several hundred custom knife mutt- 
ers employ 440C or 1B4CM. 

The plastics of modem technology 
have also had considerable influ- 
ence on knife construction. Natural 
handle materials— horn* bone and 
ivory — are still in demand for sotne 
expensive knives, but for various 
reasons are in short supply. To meet 
a growing demand, plastics such as 




Mofkrth custom S SO kit (above) from A. G 
Rueeell and $25 HJgJd Knives kit [below} 
■How models ready to r finishing at homs. 




Lexan, Detrin and Micarta are the 
answer. None of these are new, Lex- 
an is the practically bulletproof ma- 
terial that is sometimes used for 
cashiers' cages. Detrin has been cast 
and machined into high-strength 
aircraft components for years. Mi- 
carta, a phenolic resin developed by 
Westinghouse, has been in use for 
electric insulators since the 1930s. 
All of these machine relatively easi- 
ly, take a smooth finish, are warm to 
the touch h and will outlast the steel 
in the blades. 

Better locks 

Perhaps the biggest design im- 
provement has been the blade lock 
for the folders. It has put new safety 
into folding knives, and has helped 
personal knives become socially ac- 
ceptable. This wasn't the case at the 



Double-edge Arkansas 
Bowie (abovel and 
Classic Bowie knife 
{below) are both from 
Charts* Hipp'a Son* 
Knife Co., located 
ip Lubbock, Tex. 




generally considered to be the prod- 
uct of Buck Knives in California, 
were large knives with husky 
blades. For several years, "buck 
knife" was the generic description of 
a lock-back folder from any manu- 
facturer, The big folders rode in 
equally big snap-flap pouches, fre- 
quently hanging from the belts of 
some members of our rougher social 
element. In time, the knives became 
smaller and more finely finished, 
disappeared into pockets rather 
than belt pouches, and then 
emerged in belt pouches once again 
as they became respectable. Now, a 
lock-back folding knife in a belt 
pouch is as common as u wrsstwatch 
in the everyday dress of many men, 
and a few women, in all manner of 
occupations* 

There are a number of variations 
in lock locations and advertising 
names, but the folding-blade lock is 
usually a lever tha: runs the length 
of the handle bark. When this lever is 
depressed* the forward end that 
engages a notch in the blade tang 
pivots up and releases the blade. 

A simple and less expensive device 
is the liner lock, a springy brass 
divider between blades or handle 
scale and blade, that snaps into 
place behind the blade tang when 
the blade is fully extended. To close 
the blade* the Liner is warped aside 
with the thumb. More complicated 
and expensive is the axial lock. This 
is primarily offered by custom knife- 
makers, but Gerber Blades and Ker- 
shaw Cutlery, both in Oregon, have 
axial lock models. Blade locks are 
Hot new* and some antique folders 



Better shapes 

While the latest popular blade 
designs aren't brand new\ one that 
was rediscovered about 25 year's ago 
and dubbed the "drop point 0 is a cur- 
rent favorite and a good compromise 
shape. 

Knife blade shapes are identified 
by point style and location. Hold the 
knife horizontal with the edge down. 
If the blade back is straight to the 
point „ the Myle ir "straight point."' 
It's a good skinning and slicing 
blade, and knives so equipped are 
classed as skinners, although there 
are specialized shapes that dq a bet- 
ter jobn 

it the back of the blade curves up, 
the point is called a "sweeping” or 
"swept" point. If it angles down to a 
point below the blade back or is In a 
curve that resembles a ski jump, the 
blade has a l *cUp ,+ or "clipped" point. 
If the downward curve is like that of 
u bullet trajectory and the point U 
more than midway down the blade, 
it is the "dropped” point. When the 
blade back and edge have identical 
curves, it can be a dagger shape if 




Locking folders are moat popular. Axial 
Ule Lock (top) la about £ 200 ; Weitem'a 
Lockback 5 ~ 534 P MO; Utica (bottom). S! 5 . 



start. The first lock-buck folders, have clever ones. 





n:ail iw* 



CM* 3 



PUSi 



LOCK-LEV^ R 



LOCK LE V E R 



GRIND UNE 



KICK 



BOLSTER 



the back and edge are parallel, or a 
spear if the blade is widest where 
the point curve starts. There are 
numerous other blade shapes for 
your special needs, and variations 
include sheepsfoot and spey blades 
that see lots of use in pocket 
knives* 

Almost every knife company 
produces most of the standard pat- 
terns. A pocketknife maker will sup- 
ply a Stockman's knife with clip. 
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Stark Tooth Model P197 L SSP. from W, R. Case A Sons Cutlery, attracts collectors. 
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GM Pulls IntoThe 

p ^ GM wants to cure its showroom blues and put 

Pi^BCV I some excitement back in the line. Here’s 

I u^0 a sneak look at how they plan to do it. 




Pantmq H car wiM mak-e ifchLir m early Fj r J ,mrl 
rnid-enijini-' tear drive con Lira I ion wrapped m 
n liberglass body Base engine will l'*e a ?„ r j 
i lift, fuel inietted Four The tar, which may 
he named ‘Suntire." is r,-x peeled id 
weigh about MG pounds.. 



by Ctiff Gromer 

T hey're putting the sizzle back in 
at General Motors — just like it 
was in the old days. Let's face \t ¥ 
they had to do something. All that 
their lineup of boring, mundane cars 
was doing was generating boring, 
mundane sales figures. 

SoGM is trying something old. It*s 
called performance. Outright sex 
appeal Body by excitement, 

CM is even talking different num- 
bers. Gone are the amount of gro- 
cery bags or Little League baseball 
teams they can cram into the back of 
a car. Or how many inches of hip- to- 
ankle room there are to stretch out 
in. The numbers we're now hearing 
talk about acceleration times from 
zero to#0 mph. And we like what we 
hear* 

Some of the razzle-dazzle cooked 
up by GM for its future models is evi- 
dent in the 1982 Chevrolet Caroaro 



and Pontiac Firebird - These cars are 
turning heads and generating ah ow- 
room traffic the likes of which Gen- 
eral Motors hasn't aeon for years. 

Can GM maintain the beat of 
excitement created by the restyled 
F-body cars? Judge for yourself, 
with this sneak preview sample of 
models that will be coming down the 
pike over the next three years. 

General Motors will continue its 
“incredible shrinking car 1 " routine 
so that by 1986. all "full size" family 
cars will be reduced to wheelbase a 
mere 2.6 inches longer than that of 
the current X -models. Big cars such 
as the 'Sfip Biiick Etectra, Cadillac 
deVille and Fleetwood models all 
will be front-drive models based sub- 
stantially on the X-car platform. 
The Chevrolet Caprice also will go to 
front-wheel drive in 1985 and have 
the same l04,5Mnch wheelbase as 
the '82 Citation, 

The Caprice has only two years 
remaining as a rear-wheel -drive 



model. But starting in p 83 a the Impa- 
la Caprice will be in reality a re- 
akinned Malibu. While the Malibu 
nameplate will be retired next year, 
the existing mechanicals will be 
retained" for the 1983-84 lOS.Mnch- 
whee I b use Ca price * Overall 1 engt h of 
the car will be 184 inches. 

Power for the '85 Caprice will come 
from a two-liter V4 base engine, with 
a hotter 3,0-liter VfS also available, 
Checking off the diesel option on 
your dealer's order form will get you 
a 3. Miter VS. Chevy, at one point, 
was considering a supercharged ver- 
sion of the diesel, but that's no 
longer in the cards. Chevrolet also 
has shelved its plans to build a fivo- 
cylinder diesel for the Caprice. 

Pontiac's P-ear will debut as a mid 
'83 or '84 model with the name l+ Sun- 
fi re, ,p The mid-engine, rear-wheei- 
drive two-seater will serve as a mild- 
mannered commuter car or a pocket 
hot rod, depending on power-train 
options. 
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While unmistakably a ’Vetle. the S3 model will 
lose those hulking fenders and gain a hatch- 
back, The body will remain all fiberglass. 



At the? bottom of the power ladder 
will be Pontiac's jJJj-liter, throttle 
body i nj ec t ed . pushrod ■* I ron II u ke pr 
four-cylinder. Hard-core tire smok- 
ers would be wise to bide their time 
and wail for the Chev rolet -designed* 
turbocharged* 2.8-iiter V6 that will 
come on the scene somet ime after a n 
initial run of cars. 

The engine in the P-car will be 
mounted transversely behind the 
twin bucket seats, and will 
rear wheels through a four- 
speed overdrive transaxle. 

The P will use a fiberglass body 




bolted to a steel skeletal frame- and a 
welded-steel under bod y. Light park- 
ing taps should be shrugged off by 
the soft polyurethane bumpers inte- 
grated into both ends of the car. 

Weighing in at about 2,000 pounds* 
the c*r P equipped with the turbo V6 
option , should offer a level of perfor- 
mance that would put a Corvette on 
its best behavior. 

Styling will be on the order of a 
Fiat Xl/9 and only one body configm 
ration will be offered— a notch back, 
All you fresh air fans will go for the 
targa-type removable roof section. 
Size- wise, the P-car will be on a 



par with a Mazda RX-?. Overall 
length will be 150 inches, and wheel- 
base wi]] measure 90 inches. 

Mechanical goodies will include 
four wheel disc brakes and rack* 
andpinion steering. The front sus- 
pension will be set up Chevette* 
style, with lower A-arms, coil 
springs, shock absorbers and stabi- 
lizer bar, MacPhcrson struts will 
suspend the rear. 

Over at Olds mobile Div, p the '84- 
"§5 Olds 9ft will besr a close resem- 
blance to the recently introduced A- 
cars, but will be about 2 feet shorter 
and some 1,000 pounds lighter. 



Barely 2 inch** longer Than the currant 
Cimarron, the '04 Eldorado will be styled 
In door-atop fashion— a large wedge 
lo disturb the slipstream an llltto at 
possible. It will be frOfU-wheel drive, 
with the bate engine ■ 2.0-iiter V4. 



Styling will emphasise a sharply 
raked windshield , low and wide front 
end for good aerodynamics, and n 
high trunk. Cadillac and Buick will 
get similar versions. Sticker price at 
your local Good Olds Guy will be 
about 20 big ones. 

Upscale at Cadillac Div +I an un- 
pr&jse turn ft page T 1 1} 
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The Chevy Caprice Mill be built on G We belle building- 
block platform, the X-c ar front-drive chassis. A po- 
liter V4 will be the base engine, with a 3, 0-lifer 
gu VS and 3,1 filter dleael VS oplicm&i. Like other 
GM cars, It will be shaped along aerodynamic lines. 



Searing m close resemblance to tha recently Introduced 
A-cars, the Oldemoblle S8 will be 2 test shorter end 
approximately 1 r 000 pounds I Eg liter than the current 
984 Styling will be from me foided^aper school of 
design, wllh raked windshield and aharp angles. 
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Double-Duty Diving Gear 

Underwater equipment is surfacing to be used 
for other water sports and even activities ashore. 



by Bill McKeown 

OUTDOORS EDTOfl 





f Wet suils lor diving have been updated. 
f From Parkway FabrFcatorSi South Am- 
boy, N.J., are Reversible Shorties. 

0 Al so for cold-weather waterskiing or 
* spray ol sal I boarding, Parkway has new 
Tempest coverall, a botero jacket. 

J For O'Brien International Bullfrog kn-ee- 
^ board riders and saJJboarders. there are 
waterproof WlndbrcakerS end wet suits. 

A TheNIkoncs IV -A. with automatic expo^ 
^ sure and fla&h, can surface for photog- 
raphy in rain, snow or blowing sand. 

C A waterproof , tiigttahreadlng depth die* 
^ fanoe tinder, Dive Ray from Morrow 
Electronics, Salem, Ore., also spots fish. 

A New flashlights by Tekna, Menlo Park, 
w C-alifh. are rated for depths lo 2,000 feet 
and 1 2,000 candlepower with four A A cells. 



L ike prehistoric fish that changed 
into amphibians and climbed 
ashore, a tot of diving accessories 
are surfacing this summer to take on 
additional uses- Anything that can 
keep yon w$rmer a safer or better 
equipped for sport under water is 
likely to do a good job at water level 
or above, aa well— sometimes, too 
much so. 

Full wetsuits that can retain body 
heat under cold water or even under 
ice may become unbearably hot in 
sunlight. Exercising in one can 
bathe you in sweat and make you 



feel like you’re wearing a a traitjack- 
et in a sauna. But aboard a spray- 
drenched sailboat cm a cold and 
windy day, running white-water in a 
raft or kayak h or taking dun kings 
while sailboard ingw water skiing, a 
rubber suit can be the answer to 
staying warm. 

Choosing a ybortie suit may be 
best. The full-length, one-piece wel 
suit, plus gloves, bodies and helmet, 
keeps you warn while diving. But 
shorts and a vest of thinner neo- 
prene or a jacket with nylon sleeves 
may be all that you'll need to ward 



off cold spray at sea level. These 
allow much more freedom of motion, 
and are infinitely easier to put on 
and take off. Many dive-suit^ board- 
sail and water- ski companies are 
now providing colorful models. 

Because underwater accessories 
are made to survive salt water 
conditions, their rugged strength is 
an advantage ashore. What a diving 
light* for example, gives away in 
added weight tnot of great impor- 
tance in subsurface gear), it makes 
up for in durability for a camper who 
(PfetiSB turn fa Ease f3-fj 
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Crafting your own tools 
is especially satisfying. 

Here are three hand 
tools and one power- 
tool accessory that are 
enjoyable to make and use 

1 Handsome 
Edge Sander 

A rough e r-t h at t ■ desi red edge i s 
Usually left on tumber after \t y s. 
ripped with a saw. An experienced 
wuc*] worker might choose to plane 
the edge. but there is an easier way. 
This edge sunder, when used with 
cure, helps you to do prufeRsdoiinl- 
quality work. 

Uao heavy hardwoods, bolts, rods 
and brass plates to bring your Sand- 
er in at a hefty 4 Vi pounds or more. 
The heavier weight requires less 
muscle power for downward contact 
pressure. If it is necessary to "one’ 
hand 11 the Bander, the curved brass 
bar on top (besides adding some 
extra weight) directs some of the 
downward pressure from the back 
handgrip toward the front of the 
tool. 




A* you hold under firmly by knob and han- 
dle, you'll find Us beefy wekjht help* you do 
the work. This handsome tool will be the 
pride of your collection. 

Cut the main body block from a 
well-seasoned piece of maple, The 
side plates are hleck phenolic plas- 
tic, but since this material is expen- 
sive, and hard to find* you can also 
use sheet acrylic or any sheet met- 
al. 



Cut the handle and from knob 
from mahogany. The hold-down 
bolts in the handle and front knob 
are carriage bolts with their shoul- 
ders filed off to allow flush tighten- 
ing. 

Cut n slot for a screwdriver in The 
top with a hacksaw, Carriage bolts 
are preferable because they have a 
larger head and a lower profile than 
most machine holts. This makes 
them blend in more smoothly, eape- 
cially on the front knob. 

Assemble the side plates and birch 
edge guides and then clamp them t-a 
the main body. Sow bore the holes 
for I he VMn.-dia. guide bars. This 



MATERIALS LIST — EDGE SANDER 
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For four Shop 



step assures perfect alignment to 
binding during adjustments. 

The oval screws in the end plates 
protrude slightly above the surface. 
This provides two distinct points for 
the leather washer to hear against 
so that it can grip the abrasive strips 
securely. 

Because of the limited finger room 
when the side guides are brought in 
dose to the body of the zander, the 
thumbscrews must be narrow, yet 
strong and easy to operate. Make 
them from Win .-thick brass bar 
stock and Vi^m.-dia. bolts. Scribe the 
shape of the knobs on the bar stock. 
Then drill and tap before cutting 
knobs from the bar. 




Loosen or remove side plates tor easy 
Installation of abrasive papor. Paper must 
be tightly secured with wing huts. Any slack 
will causa paper to tear or wear quickly. 

Use epoxy to glue the Vu-in.-dia. 
screws into the knobs. Since metal 
does not have a porous surface to 



absorb the epoxy, its bond depends 
on a tough mass that surrounds 
irregular shapes, and makes them 
immobile. So + the trick is to create 
pockets into which the epoxy can 
run. Grinding or filing irregular 
notches along the portion of the holt 
that is to he threaded into the head 
creates these epoxy pockets. Polish 
and buff the knobs and then saw off 
the heads of the bolts. 

Be sure to use brass instead of 
steel to keep the yn-in.-dia. steel 
guide bars from becoming dimpled. 
This would allow them to skip out of 
adjustment and would also cause 
the travel of the guides to become 
ragged . — Robert Ben&mer 



2 Sheet 
Steel Tool 

e round Hat stock is sheet steel 
ground on both sides to produce 
flatness and a specific thickness 
such as 0.0625 (Vi* in.) Use this stock 
to make the one-piece tool shown 
below. Carry it with you ; it will come 
in handy. 

This tool consists of a combination 
of holes, slots and other useful 
details: It includes a screwdriver, 
wrenches for small square and hexa- 
gon nuts* gauges for checking rods 
for 14*-, V4‘ and Vw-jn* diameters: 



thread chasers for renewing and 
cleaning 6-32 and 8-32 threads, slots 




Attach this tool to your key ring and you'll 
be surprised how often It comes In handy. 



for bending sheet metal and wire, a 
modest ruler and an edge arrange- 
ment for checking 45* SHF and 135* 
angle a. 

First, make a pattern drawing of 
the tool on self sticking label paper 
and apply it to the cleaned surface of 
your steel blank. Shape the blank 
and make slots with a milting ma- 
chine or with hand tools. Drill each 
hex hole to its bolt diameter and 
scribe a line around the outer nut for 
the hexagon shape. Then convert 
the round hole into a six-sided one 
with a jeweler's saw and file. Pro- 
vide the threaded holes with clear- 
ance to catch dirt and chips by cut- 




D V T m 3" 4“ 



Duplicate this "toor or use this drawing as a mode!. Then add "wrench**/ 1 hales, slots, 
end angle checks for dimensions and degrees that are suited to your particular needs. 




Use a small hand grinder for smoothing the 
edge at base of screwdriver blade. Remove 
the self-sticking pattern whan you're done. 



ung two opposing notches in each 
hole with a jeweler's saw- 
To make the rule division*, clamp 
the blank flat on the compound rest 
of your lathe and portion it to move 
parallel to the lathe centerline. 
Then clamp a boring bar in the 
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lathe head stock collet, with its cut- 
ter tip extending downward and 
pressing lightly against the surface 
of the tool blank, Space the gradua- 
tions at Vw-m. (0-0G25 in.) intervals 
by using the scale on the compound 
feed screw, and engrave by operat- 
ing the cross- feed screw. 



File all tool edges and sand to 
make them smooth and bring mea- 
suring parts to the correct angles. 
Round corners for comfort in han- 
dling. 

To harden the tool, heat uniformly 
to a ^cherry red" and then plunge it 
edgewise into coo! water. Polish a 



am ait area on one surface to bright- 
ness, and then reheat the piece uni- 
formly, over a gas burner, until a 
straw r color appears on the polished 
spot. 

Remove tool immediately from the 
heat, let it cool, and then polish all 
over. — IVnffrr Jt\ Burton 



3 Accessory 
Sanding Table 

Utfhcn you sand small parts such 
W ns dollhouse furniture or mod- 
el fittings, a sanding table is often a 
necessity for accuracy. The table 
shown here can be easily made by 
the hobbyist. Moat of the work can 
be done with the Dremel Moto Shop 
for which the table is. an accessory to 
the sanding disc. 

Use hardwood such as oak and 
note that all pieces can be cut from a 
single piece of stock U O 10 in. 
long. The frame and wood pivots are 
cons trusted of pieces % in, by in,, 
and the table is W in. thick. 

Once the pieces are rough-ripped, 
you can make final cuts with your 
Moto Shop. Then cut the Vh x a /«-in. 
end notches in the frame sides to let 
in the frame front. The pivot blocks 
are let into the front frame member 
in dadoes V* in. deep. Bore holes end 
cut the slots in the pivot blocks 
before rounding the tops. Use your 
corner braces to determine the 
width of the slot (kerf). The braces 
should be fairly snug, yet free 
enough to move within the slot. 
Attach pivot blocks to front frame 
member with screws and glue. 

Bore the side frame pieces for 
assembly and counterbore the un- 
derneath side to let in the hex nut 
and lock washer at the saw base. 
Assemble the frame with screws and 
glue. 

Now* using the dimensions in the 
drawing, position and drill one of the 
holes in the saw base. Attach the 
frame and use the hole in the other 
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Here's an accessory umdtng table lor accurate end easy sending on your Oremel Moto 
Shop, The Moto Shop Hwlf con uqed lor most of the work after rough culs. 
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leg to position and bore the second 
hole. Don't worry if the second hole 
doesn’t fall exactly where it should 
according to the drawing. Just keep 
the front frame piece parallel to the 
sanding disc plane. 

Install the corner braces after 
grinding one leg of each comer brace 
round. The pivot screw? must be 
locked in place so they won't turn 
when the wingmlts are adjusted. 
You can do this by applying quick- 
setting epoxy Cement over the head 
of the countersunk screw. To be 
effective, the holes in the wood pivot 
blocks should he eounterhored suffi- 
ciently so the scrowhead will be 
slightly recessed. This will allow the 
epoxy tq grip some wood as well as 
the screwhead. 




Adjust angle of !he table with a phroMiuf 
wrench, as shown hers. You make the 
wrench yourself from a 4dn. length of V+- 
in.-dJa. dowel, Sfore It with the table. 

Once braces are installed, position 
and bore the holes in the saw table. 
If you think that you haven't been 
too accurate, mount the table frame 



on the saw base with the sanding 
disc in place. Then check to be sure 
you can tilt table as required with- 
out coming into contact with the 
disc. 

To adjust the table's angle, you 
must make a pivot-nut wrench, as 
shown in the drawing on page 89, 
The wrench is made from a %-in--dia. 
length of dowel 4 in. long, and a short 
piece of l /t- in.-dis. dowel that acts as 
a finger grip for extra torque. You 
may make a similar tool of your own 
design, but be sure you can apply 
enough pressure on the wingnuts to 
fix the table securely in place, Since 
you'll he using this table for preci- 
sion work, a slight shift in the table's 
position, could cause problems. 

—John K. GaytiQr 



4 V-Block 
Clamp 

V -block clamps are simple tools, 
but they are indispensable for 
the jobs they do* By making your 
own, you can save money, as well as 
creating different-size damps for 
the various siiesof V-blocks you use 
most often. 1 started making my own 
clamps when 1 lost the one 1 used 
with the No. 743 Brown & Sharpe 
block shown here. The clamp is made 
from 2 Vfc-in. -outside diameter alumi* 
num pipe with a Vi-in. wall. 

Chuck one end of the stock piece in 
a lathe and support the other end 



with a steady rest. Use a convention- 
al cutting-off toot bit to cut a ring 
from the pipe; make it % in. long. 
Then r make a C-segment by cutting 
a section from the ring to form a gap 
a few thousandths of an inch wider 
than the V-block width between its 
side grooves. This dimension is giv- 
en as l^sfl in. plus in the drawing. 
Next, mill or file 9ft* notches at the 
ends of the C-segment so the ends 
will fit into the block grooves. 

At the mid-point of the C-segment, 
drill a hole with a Non 7 bit and tap 
for a Vt-20 carriage bolt. 

Use a 2dn. carriage bolt threaded 
itfl entire length. For ease in turn- 
ing, drill a ■/sdn.-dia, hole in the 




V-block clamps m tadiaptnubla for mats I -working projects on lubee and rods. This 
clamp can be made In a abort lime and duplicated in various sizes to fit your needs. 








An ordinary V-block Is shown with the parts 
of simple clamp. After a ring aectlon la cut 
from > pip# (upper right}, a C-oogrwrt la 
made by cutting a section from tile ring. 



square part of the bolt head and fit it 
with a £V*-in. length of steel rod. Cap 
the ends of the rod with sections cut 
from Yis-in. aluminum rivets. Drill 
rivets ao they can be press-fitted. 

If you are concerned about mar- 
ring your workpiece, fit a bras? or 
aluminum cap over the clamp screw 
end.— tVoOer E . Burton 
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Build This Colonial Pie Safe 



T he pie safe* variously called the 
pie cupboard, kitchen safe, tin 
safe, and even the meat safe. came 
into use in the 1700s and was made 
until about IftHA. A large cabinet* 
made to hold pies* bread, ami some- 
times meat, it hart pierced tin panels 
in the doors and usually on the ends. 
The i in panels were for ventilation 
and to keep out i n sects, but they also 
served a decorative purpose. Usual- 
ly, the cabinets hart one or two draw- 
ers. most often above, but some* 
times below, the tin-paneled doors. 
The wood was often pine or poplar- 
Pie safes are classified as Ameri- 
can country furniture and are popu- 
lar today, particularly among young 
people. Antique shop and auction 
prices begin at about $200. You cart 
buy even' thing needed to build a 
reproduction of this popular item at 
a cost of less than half that hgore. 

I chose No. 2 white pine for the 
cabinet, shown because it is easy to 
work attractive when finished, and 
materials can he found in nearly any 
lumberyard, No. 2 white pine is 
much less costly than clear pine and 
a few small knots enhance the 
appearance of authenticity* By 
planning saw cuts in advance, I was 
able to avoid using stock with large 
knots or other blemishes, 

Start constructing the pio safe by 
making the doors and side panels 
Cu t fra m es fro m 1 -i iv. sX w k I act u a I Ly 
measuring .-in.) Note that door 
Stile K is Vi in. wider than the other 
door stiles because the right door 
overlaps the left. The short horizon- 
tal side fl ame pieties are 4, n* and 10 
in. wide. All other frame parts are 2 
in. wide. You cart save time by rip- 

Colonial pio sales no longer cool pies made 
by the dozen. W-adern methods let you bake 
one p ie at a time, so you can use this r epro- 
duetton as 0 kitchen- cupboard. 




Begin construction with doors and aides 
that contain the tin panels. Test -assemble 
first for a good frame tit, then Once again to 
center pattern of each tEn panel. 



Craftsman Ralph Wilkes is 
an authority on antiques. 
This pie safe is his third 
reproduction for PM. 
Inspired by the originals, 
Ralph picks models you can 
make easily in your shop. 



by Ralph S. Wilkes 




Knobbed rig hi door overlaps left to hold fi 
closed. Add a calch for right door. 



ping, planing the edges, and sanding 
all framing stock before assembly. 

Cut pieces to the proper length 
and prepare the joints for mortise 
and tenons. Cut the Vi-in- rabbet, on 
the door stiles. Tost -assemble 
frames and mark the edges fur the 
tin-panel slots. 




Start construction fey attaching cabinet 
frame to side panels with a Adn„ No. 10 flat- 
head screws. Screws ore coumersunk in 
cabinet frame's verticil deals. 



To make this slot, use it Eiru- 4 uoth 
plywood blade on your table or radi- 
al-arm huw, Set t he saw for a cut j ust 
over ■ i]]. deep. 

You are now ready to make the 
pierced tin panel*. You may find a 
brown protective coating on both 
sides of the tin w hen you buy it. This 
coaling can be readily removed with 
paint thinner {mineral spirits) and 
Na. no steel wool* Use the steri wool 
with lengthwise strokes in the final 
stages. 

With standard 2lMri.- width flash- 
ing tin available m hardware and 
building material stores, there is no 
waste, jih li linear feet provide mute- 
rial for the 10 ■ 1 l-iu. panels, load- 
ing 2 in. for it practice strip. 

To pierce ihe panels, you need n 
round punch, u tool for slotting, and 
a suitable backing. See the drawing 
at the end of the story fur the shapes 
of punches you need A chunk of 
hardwood, preferably 12 in. or more 
in diameter and sanded reasonably 
smooth on one end, makes an ideal 
booking, 

Before you begin piercing the pan- 
els. make a few practice holes and 
slots in a piece of scrap in order to 
determine the force needed to make 
the perforations A lightweight bulb 
peon ham mer does a good job. 

The pattern shown was mu* of the 
mosi common hi the Ikth century; 
A ft i i r enl n rgi n g t he p att e i' n l.o i he 1 1 P 
> 1-1 An panel *i?,e, make two or 

three extra copies in Case you dam- 
age one while using it. Secure the 
pattern to the tin at the corners with 
masking tape and you are ready to 
begin the job of piercing. 

The panel may lend to curl up- 
ward an you work. You can prevent 
this by tucking it down loosely with a 



'V phrifl Oaoige AvtM-m. PH puck .v»rr 

m pUdm dTU £p"JjEf i-Jiltcrr by rr* 




After skte panels, doors, shelves and bob 
tom arc installed, begin assembling drawer 
runners. You will find tt easy If you work 
from the back and through lht top, 

AUGUST m2 ^ 









couple of upholstery tacks through 
perforations already made. Break 
this job up into several sessions 
because it can become tedious. 

Test-assemble frames again with 
tin panels before the final assembly 
with glue. Be aura the panel designs 
are centered. 



Build the front and back frames 
for the cabinet from Vt stock (which 
actually measures about lVt in. 
thick}. Glue the joints and check 
carefully to be sure the comers 
remain square when tightening the 
bar clamps. 

Attach the two end panels with 



flat head wood screws from the in- 
side of the vertical frame cleats. Cut 
and install the floor of the cabinet by 
inverting the entire assembly, hold- 
ing the bottom in place with cleats. 
Then install the shelves, 

Mark the hinge locations on the 

(PiflaSif !Wffl [Q Cigjjq ffify 
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WORKSHOP MINICOURSE 

SHOP TICKS FROM A CRAFTSMAN 




O ften, when preparing an article 
about building a major piece of 
furniture, apace prevents the writer 
from inserting many of the little 
ahop tips that all craftsmen have in 
their hag of tricks. 1 find that in my 
woodworking class I am frequently 
asked questions regarding informa- 
tion that many how-to writers* 1 sus- 
pect, consider too basic to rosier. 

Since I build the projects that I 
write about, I am constantly re- 
minded that certain trick* should be 
shared with PM readers. Thus, I 
plan to do just that in this space 
from time to time. This month, we 
will discuss two very basic aspects of 
woodworking — gluing and clamp- 
ing — and some of the techniques for 
doing both successfully, 

Gluing 

It is safe to say that L, like many 
woodworkers, probably use either 
white or carpenter's glue 90 percent 
of the time. It sets quickly, yet 
allows adequate working time for 
getting parts aligned. Although it 
dries hard under ideal conditions in 
about four hours T I still allow' all 
glued-up projects to rest undis- 
turbed for 24 hours- The strength of 
these glues is evidenced by the fact 
t-hat we can use them to laminate 
turning blocks for use on the wood 
lathe. 

The single biggest glue problem 



When tnla inside comei joint was closed 
light, them was glue squeeze-out Since 
surface will bo painted, excess la simply 
wiped off with a water-dampened cloth. 



After the wiped surface has had 1 1 me to dry 
completely, send the surface smooth. 

every attempt to avoid glue squeeze- 
out. Since the glue prevents a finish 
from penetrating, you will have ugly 
"white r7 spots wherever there is glue 
on the surface- Here are some pro- 
fessional hints for achieving pro glu- 
ing techniques: 



The same holds true Tor outside joints. Your 
b»l bet It to first scrape off the excess glut 
using e wood spatula f piece of lattice}, then 
wipe workplace clean with e wet rag. 



night. The next dty, the hardened glue le 
easily removed wltfi ■ razor-sharp chisel. 

can scrape off excess glue using a 
wooden spatula followed by a thor- 
ough wiping with a damp cloth. 
That's ail there is to it, regardless of 
the type of joint. 

■ On projects to be stained, it is 
r^tea-sa turn to pays t xfj 





To avoid fumbling end dropping clamp pro- 
tective podfl, temporarily affix them to the 
Clamp, as shown, using masking tape. 




For most fumlturs clamping tasks, howev- 
er, author prefers to tope the wood Scraps 
to the workpiece- Make certain they are 
opposite each other to that both clamp 
jaws ere shielded from the work. 




Failure to Ineerl scrap stock between tile 
damp ja we and the work is sure to result in 
damage to the surface, ea Iwe (circles). 



for beginning woodworker* that I 
have observed is that the average 
person simply uses too much of it. A 
professional will put on a scant 
amount of glue and still remove a 
great deal of it to minimize a chance 
of squeeze-out. The important thing 
is to apply the glue to both surfaces* 
then remove all excess before press- 
ing the parts together. 

If the work is to be stained and 
varnished, you should really make 



■ It is just about impossible to 
avoid getting some glue on your 
hands as you handle the glue pot 
and parts. The best method to avoid 
transferring glue from hand* to 
wood is to keep a small supply of 
sawdust handy (there's a treasure 
beneath your table saw). If you sus- 
pect that there is glue on your 
hands, rub sawdust between them, 
tt'a better than using a wet rag. 

■ if the project i* to be painted, you 
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Enjoy A Year- Round Harvest 




Potatoes, popcorn, canned 
goods: They all have a 
safe wintering place in 
this handy root cellar. 



A fter you've harvested a blue-rib- 
bon yield from your garden, the 
next step may be to provide storage 
for your bumper crop, so you'll have 
fresh vegetables throughout the 
winter. Master gardener Dick Ray- 
mond accomplished this with a root 
cellar that he built in a comer of his 
basement, 

This cold cellar is a modern ver- 
sion of the traditional mot cellar, an 
underground pit which was usually 
covered with earth. It can store root 
crops and other vegetables, as well 
as canned goods. 

PM has further updated the root 



1,2 The root cedar provides a place to 
store all your raw an 3 canned vegetables. 

3 Outdoor air enters through a roaster. 

4 DIHerenLtal thermostat aula Ida cellar 
activates the ran when cold air la needed. 

5 A temperature sensor is put outdoors. 



9d POPULAR M ECHAlsl ICS 







7 ji^ h 
AGGF StEft- 
ATTACH TO 

standoff 

WITH T KO. 
3 RH SCREWS 



SENSOR SAM 
1SEE DETAiL 2J 



OuTfitDf 
OF HOUSE 



EXTERIOR 

PLYWOOD 

P£*LACIN£ 

^WINDOW 

glass 



4' DiA. 

LOUVERED 

VENT 



4'A.C EAN P 
SUCK AS 
PAOlOSHACK 
"UO. 3*3-241; 
FASTEN TO 
BLOCKING 



Nil cable 

ro FAN - 



SAS-3 

SENSOR 



rtHPTi WIRES 



CONNECT 
I \ SERIES 



GRAY WIRES, 
TAPE ENDS 
SEPARATELY 



fM 

SENSOR 



^PLYWOOD 

EANfiOX, ff* 
+vbk 4.6 tfer // ^ 
OPENING > 

flair OPENING \ 
IN rNTEAJOR WALL 



WOOD BLOCK 
STANDOFF- 
* M/fc&S' 



DELTA T 

OlffFflENTLAL 

TEMPERATURE 

THERMOSTAT 

DTT-8G 

ABOUND 3050 



2 J NEJ L § 
PH SCREW 
SI REDD.] 



11 S V, TO 
JUNCTION BGS* 



2*4 

BLOCKING 



b 2 PINE STANDOFF- 
OVERALL 

DETAIL 1 -fl LOWER ASSEMBLY 



| FLOOm LIAR 

WIRING DIAGRAM- AIR INTAKE SYSTEM 



BASEMENT 



e fc Wl£>E I 

SIDE WALL 1 
3 fc 4 FRAMING, 
* M O-CL 



&\nr FIBERGLASS 
a ATT? BETWEEN 
SI UDS P F OS L F ACE 
OUTWARD. AWAY 
FROM ROOT CELLAR 



1*3 SLATS-SPACf * 
FOR VENTILATION 



SH£ATHlNG-lJ4* 
ASPEN I TE OR OTHER 
FANE UNO 



DOOR 



tiVjOE END WALL, 
3f>l^- J .WIDE ROUGH 
OPENING FOR 2BT 
W1DE DOOR, HE;GHT 
TO FIT AVAILABLE 
HEADROOM 



SJ3N&DR 
RAIN SHED 

T rr r 

EXTERIOR 

PLYWOOD 



f op PLATE 



DOUBLE 2*4 
HEADER 



HE AD JAMB 



E WEDGES 



CASING 



L + — ^WJfiE NUT, 



SEAL WITH 
Si LI CONE 
$EALA NT 

□RANGE 

WIRES 



BfV£_STOP 
BOTTOM 4S* 



DOOR SWEEP 



TRIMMER 

STUD 



$1/3- h 4" BUTT HiNGi 
(3 PEQO.I 



SADDLE 



DFTAJL ? - OUTDOOR TEMPERATURE SENSOR SECTION 3 -HEAD JAMB 



SqCtlON 4 -SIDE JAMB 







— — , _ —*Tr^L 




h-. 








, 'V \H 






■V 






j.' 



* ORANGE J 






elB 






WIRES — — 1 





















AUGUST 158? £5 







cellar by devising a means of cooling 
it when needed, us ing outside air. 
The control lingde vice in this cooli ng 
system is a differential temperature 
thermostat. By means of sensors, 
this thermostat keeps tabs on the 
temperature outdoors and the tern- 
perature in the root cellar. 

You can set the thermostat to acti- 
vate a fan when the temperature 
outdoors is S & F. cooler than the tem- 
perature in the root cellar. The fan 
draws this coot air into the root cel- 
lar to cooJ the vegetables. The fan 
turns off automatically when the 
temperature in the root cellar is 
within 2 ! /a° F. of the outdoor temper- 
ature, (For supplier information on 



the thermostat am! other items h see 
the list at the end of the story.) 

An additional freeze cutoff sensor 
mounted in the root cellar keeps the 
fan from running when the temper- 
ature in the root cellar falls below 
42* F. Then the cellar is cooled by 
natural airflow, 

Root crops are preserved best in 
colder temperatures, between 32* 
and 40* F. Although the cellar is 
largely below grace and, therefore, 
shielded from temperature ex- 
tremes. in areas with severe 
winters, there is some danger of 
freezing temperatures in the cellar. 
In these areas, it is wise to keep a 
thermometer in the cellar: if the 



temperature drops near 32° F. B you 
can seal the intake vent. When you 
seal the intake vent, however, be 
sure to use the manual override on 
the thermostat, so the fan ifl the 
sealed vent isn't activated when the 
inside temperature rises. 

Sufficient humidity keeps produce 
from shriveling. Humidity should 
generally be above £0 percent for 
most vegetables: many thrive in 90 
percent humidity. Ideally, you 
should keep a hygrometer in the Cel- 
lar to measure humidity. Or you can 
check the vegetables from time to 
time to see if moisture is needed. 

Locate the root cellar on a north 
Crease tvm mcay# 



Stacking Baxes To Carry Your Carden Produce 



T o carry hij harvest oF vegetables from ihe 
garden lo the mot cellar, master gardener 
Dick Raymond uses these easy-fo-btid 
Slacking boxes They heFp keep vegetables 
from becoming bruised, -damaged, or other- 
wise unfit lor storage by me lime (hey get to 
the rom cellar 

The big handles make (he boxes easy to 
carry and they lei you haul a TulS week’s sup- 
ply From the root collar lo ifie kitchen, or carry 
Freshly canned products From ihe kitchen 
back io the rod cellar. 

The boxes also come in handy tor storing 
an odd squash or a handful of potatoes ih&t 
woni Fit into a bm or on a shelf. This overflow 



□I vegetables might otherwise end up on the 
Floor, lo ba kicked or stepped on accidenlally 
You can also stack th# boxes to save floor 
space You can even use (hem for vegetable 
storage eisewhoro—m a paniry, a cool closet 
gr on a porch, for insiance. 

The boxes shown are made rrom the 
remains oF an old packing crate, and assem- 
bled with 4d and 6d nai's. You could also use 
pine, fir or other available stock to txHW (hem. 
Each box measures 1114 x f6 F 4 x 24 in., 
and holds about a bushel of produce How 
ever, you can modify these dimensions so 
Ihe boxes will lit in a vacant spot in your root 
cellar. 



Begin work by cutting tbs six dilfereot 
types oi pans (0 size- Center the nesting 
deals on the end members and fasion them 
with 4d nails. Fasten Ehe ends Ed Ihe sides, 
using butl jdnis wtth 6d nails. Check that ihe 
comers are square. 

Position Ihe bottom boards, leaving about 
Va-m spacing between them. Again, -check 
Ehe box ca/ehilFy for square and Ihen Fasten 
the bottom boards lo the endpteces with 6d 
nails. 

Fasten the handles id the handle supports 
with 44 nails. Then position the handle sup- 
ports in the box, lasion them so the box ends 
and io the sides with 4d nails.— PS. 




Esfty io build and my to carry, these convenient slicking boxes 
go from the garden, pi ted high with vegetables, to neat In neat 
stacks In on unused corner of the rool cellar. 
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HowTo Keep Your Car 
From Bjeins Stolen 



You can’t stop the break-in, but with 
one or more of the security systems available, 
you can hold onto your car, 

by Joel Breault 



If ehUu theft doesn't mean much to 
I you right no^ 1 , you've probably 
never been hit- Don't count your 
blessings. though: with LI million 
aUto-theft crimes last year, your 
turn is coming. Jn fad, yourtlir may 
already be on someone's hit ] ijsL_ 
Few thefts are ever solved* be- 
cause the police have their hands 
full trying to prevent more serious 
erimea. New York City* for instance, 
has only two full-time detectives on 
itti ft u to- the ft squad — a situation 
tailor-made for thieves. 

Although the majority of au to- 
re! .a ted crimes are dammit tad in 
large cities, any vehicle— any time, 
any place — is a potential target 
The majority of cars are hit simply 
because they're fair game. A few are 
stolen and soon abandoned by young 



joy riders. But most are stolen for 
their Ixady parts by the well-orga- 
nised. nationwide v hop-shop mills 
where n car stolen in Cleveland on 
Monday eon haw its fend*ra T doors. 
ho<«d, trunk ltd find engine on a Truck 
heading elsewhere by Tuesday 
morning. 

The chances of recovery are nil; 
and the likelihood of getting the 
car's true value from your Insurance 
company is equally bleuk. 

In a sense, insurance companies 
foster the growth of chop shops 
because they insist on used parts Eu 
repair damage on an Insured car, 
since used parts are cheaper than 
new. Rut what happens, frequently 
is that the local salvage-yard opera- 
tor won't have the needed parts. As 
ii result, he will cell other salvage 



yards, one of which may also run a 
chop shop. That operation will then 
steal the specific make and model 
car— often matching the needed col- 
or — dignmntk it* and have the parts 
on u truck the next morning. 

It looks neat enough, Everyone 
turns a fast profit* the insured car 
gets fixed, and the insurance compa 
ny gels out from under the claim 
with a reasonable settlement. 

So, who gets hurt? The person 
whose car was. stolen — perhaps you. 
The depreciated value of your car 
might not even be enough for a down 
payment on a new car. Thai means 
having to finance the balance of the 
price tag* not to mention a rise in 
your insurance rates. 

I n the end, you could be out sever- 
al thousand dal Lars. But even If 
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Theftguard Electronic Vehicle Alarm fu- 
ture! automatic arming, variable entry 
delay, monitoring ot all openings and emer- 
gency activation ot the 1 15-dB ilren. 

you're not the victim, your premi- 
ums still finance the whole opera- 
tion. 

How thieves work 

Most professional thieves are, or 
have been, in the legitimate ear 
business. They work in garages, ■col- 
lision shops and dealerships, where 
they have access to every entry tool 
available and can even make dupli- 
cates of your keys when you bring 
your car in for service. 

No matter, thought anyone can 
buy entry tools easily, 1 recently 
bought a set of <J Slim Jim" door- 
openitig IocuSh from a garage atten- 
dant for S 10, including an instruc- 
tion book. With them, 1 can get into 
any American car (and most foreign 
models) in less than 10 seconds. 

Next to a whole car, thieves' most 
favorite targets are wheels, fancy 
seats and stereo systems. These 
unsophisticated car strippers will 
smash a window, open the door, 
slash away at the dash with a pick or 
a screwdriver and pop out the stereo 
in about 30 seconds. While they gen- 
erally work the night shift, they will 
hit a vehicle parked in a desolate 
area in broad daylight. 

Hardening the target 

Ultimately, the burden of respon- 
sibility for vehicle security falJs 
upon you, the car owner 

Short of a 2 4 -hour armed guard, 
the only alternative you have to pre- 
vent theft is a good security i tffRtem. 
Security pros cal] it "hardening the 
target, " which means throwing as 
many curves us possible at the 
would-be thief in an effort to con- 
vince him that it isn't worth the time 
and trouble to steal your car. The 
harder you make it, the more likely 
he'll be to pass your car by. 
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Many of today's antitheft devices 
include highly sophisticated elec- 
tronic circuitry; others are quite 
simple. They're divided into three 
basic categories: 

■ Alarm networks; 

■ Specialized locks for windows, 
doors, hood, trunk, wheels, ignition, 
or steering; 

■ Ignition- or fuel system immobi- 
lizers. 

Alarms 

A basic alarm is valuable, but will 
only tell you when & theft m occur- 
ring: it won't cut cut the ignition 
system or keep the hood locked. 
Your best bet is a vehicle-protection 
system incorporating a good alarm 
and devices from one or both other 
categories. 

Most auto alarms use existing or 
added -on pushpin switches (like the 
ones that control your vehicle's 
courtesy lights) set in the door 
jambs, trunk lid and hood. When a 
thief opens any of these, it triggers 
the alarm's siren or horn. Although 
these switches are common, they do 
have disadvantages. Smog and Cor- 
rosion can contaminate thuir con- 
tacts, which should be checked and 
cleaned frequently. 

Sonic systems detect intruder 
noise through mini micro phones 
that can pick up the sounds of pry 
bars* jimmies, key b.anksaiid break- 
ing glass. Depending on their type 
and sensitivity, however, they may 
also react to kids playing nearby— 
or even the buzz of a trapped fly. The 
resulting false alarms may be an- 
noying, but do verify that the sys- 
tem works. 

Some alarms detect electrical-sys- 
tem voltage changes, such as occur 
during hot-wiring or when the doors, 
hood, or trunk are opened and the 
courtesy lights come on. This type 
can also be affected by voltage 
changes that occur when your elec- 
tric clock rewinds or the electric 
engine-cooling fan switches on, for 
instance. 

Motion detectors monitor many 
things— someone's posterior being 
parked on your fender, a low truck 
lifting your bumper, or the wheel- 
and-tire crook putting your car up 
on blocks. 

There are three types of motion 
switches: 

■ With the ball-bearing type, when 
the car is moved, the ball rolls and 
makes an electrical contact, netting 
off the alarm. 

■ The mercury switch does about 
the same thing, through the mercu- 
ry flowing within its container, but 
is more resistant to dust, moisture, 
cold, heat and parking angles, 

■ The pendulum tyhe swings when 



your car is moved and sounds the 
alarm. 

Alarms are either key-activated, 
digital-code-aetivated, or keyless. 

The key -activated (“active”) types 
are usually leas expensive and re- 
quire a key-operated switch to be 
placed in a convenient exterior loca- 
tion on your car. Some people feel 
that just the sight of the key switch 
acts as a theft deterrent: others see 
it as a target. Un fortunately * a slap 
hammer can pull this type of switch 
in seconds— bending your sheet 
metal and cutting your defenses. 

The digital-coded keyless types 
require you to punch in a series of 
numbers to arm or disarm the sys- 
tem, Mien you enter the car, you 
have a set amount of time to enter 
the code or the alarm automatically 
sounds. Most manufacturers offer 
this type of activation, which can 
also control ignition immobilizers 
and the like. Most digital systems 
also have a bypass switch or code to 
allow mechanics or valets to operate 
the car without the secret code. 

Key I ess ( " pas si ve +p ) ac ti vation 
works on a time-delay principle, usu- 
ally beginning when the ignition iy 
switched off. Depending on the 
alarm, you may have from 10 sec- 
onds to 2 minutes to get out and 
secure the vehicle. When you re- 
enter* you have another interval in 
which to disarm the system. 

What happens when the alarm is 
triggered? The thief may give up his 
assault and return when the battery 
goes dead^ or he may lake what he 
can right then, [f he's really good, 
he'll break in r find and cut the alarm 
wiring and knock out the system. Or 

Chapman Black Panther uses under-dash 
mounted hood deadbolt that also disables 
Ignition. Alarm protects against tampering 
and can be activated in emergency. 





he could simply cut the battery 
cables- While he may not be able to 
drive your car that way* he could 
strip it or tow it away. Some alarms 
feature auxiliary power systems de- 
signed specifically to beat this kind 
of theft, 

Microprocessor units usually have 
a timer to control how long the 
alarm sounds, generally up to two 
minutes before the system shuts 
down and rearms itself- Thales fine, 
but suppose the bad guys really 
want your cur. They 4 IL trip the alarm 
enough times to make you think it 
has a malfunction, if the scheme 
works, you'll shut down the system 
and—vnless your vehicle is wired 
for sound, motion, intrusion, tilt, or 
voltage drops — -you'll never see jt 
again. 

Specialized locks 

About a decade ago, federal man- 
dates required automakers to de- 
sign antitheft features into every 
vehicle. But on pre-1970s cars, it 
isn't difficult to pop the hood and 
hot-wire the ignition, or to push in 
the vent window and open the door. 
Then* a screwdriver in the ignition 
and a sharp twist with a pair of Vise- 
Grips is all it takes to overpower the 
lock. Any kid worth his auto me- 
chanics class can steal such a car. 

On today's ignition locks* howev- 
er, theft by hot-wiring is generally 
limited to all-out pros who have tools 
to deal with the toughest locks. And 
no matter what carmakers? do to 
improve locks* locksmiths' toolmak- 
era will make better entry tools and 
lock pullers. 

Still, the most common way to get 
into a car is with a coat hanger or by 
putting a brick through the glass. 
Changing the mush room -shaped 
door locks to tapered or Hush types 
will slow a thief* as will wind-wing 

C Word system Is computer controlled and 
uses keypad to activate Ignition cutoff, 
electronic hood lock, moUcn-Vlbratlon de- 
tector and dual air-horn alif m. 



locks for vans, locks for NASCAR- 
style hood pins, and cable/key-oper- 
ated hood locks. (Other specialised 
locks can protect wheels and fancy 
accessories.) 

Hardened-steel locks are avail- 
able for most ignition switches. In- 
stalling them means disassembly of 
the steering column, but the peace of 
mind is worth it. There are also steel 
collars that wrap around the steer- 
ing column and ignition switch* forc- 
ing thieves to defect two locks before 
driving away. 

Cane4ype locks are double-hook 
devices that connect the steering 
wheel and brake pedal- A lock holds 
the steel hooks together While this 
is an inexpensive way to keep the 
average crook at bay, the pro will cut 
the steering-wheel spoke and slip 
the unit off in seconds. 

Ignition and fuel cutoffs 

Another way to stop a thief is to 
have your car fail to start or stall out 



Page Alert 4000 La a sitent radio alarm mol 
activate* a remote pager (beeper) in the 
event of a breefc-ln. The unit has an affective 
range of up to live miles. 

after it does. The object is to make 
the thief think that your car is hav- 
ing heart trouble. Rather than sit- 
ting in a sick car, hell search for 
another victim. 

A remote-operated hood deadbolt 
is a very effective security device* 
especially when it is integrated into 
a system that also disables the vehi- 
cle’s ignition. Not only can't the car 
be started and driven away (the 
most common method of car theft), 
but the lock also prevents the thief 
from getting under the hood and 
neutralizing the no-start device or 
an alarm system, 

Secret switches ore the simplest 
and most effective way to stop a 
thief. They usually interrupt cur- 
rent to the starter or distributor, 
and can be simple toggle switches or 
sophisticated digital-type units- 

Fuel shutoffs are another defense. 
With the fuel line blocked, the thief 
may drive only a short distance 
before being stopped. However this 
might leave your car stranded in the 
middle uf a alxdaiie highway ami u 

danger to other motorists. 

Regardless of whether you have a 
fuel interrupter or ignition immobi- 
lizer t you should be familiar with its 
workings. You might have to bypass 
it if it stops working. 

Buy quality 

Perhaps the most important thing 
you should look for when choosing 
an antitheft device is quality. Com- 
pare the components, not just the 
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features, if the device looks like a 
piece of junk, it probably is. And you 
should be sure to buy only from a 
reputable company; the system 
should last the lifetime of the car 
and should have some sort of war- 
ranty against defect. You may think 
that you're getting a tremendous 
bargain by purchasing a less expen- 
sive system, but it won't seem like 
such a good deal if your car is stolen 
because you bought inferior mer- 
chandise. 

Some alarms and systems can be 
installed by the average home me- 




VaaLock't sotoncHd-acllvated deadbolt 
prevent* thief from entering car even if he 
penetrate! car's existing Rock. Hit only 
■Itemehvfl Is to smash ths window and 
crawl In. Case-hardened key cylinder Is 
pick-proof and resists slap hammers. It 
replace* existing Ignition cylinder 

chame in a few hours. But if you go 
to a commercial outlet, check with 
the police or customers to see if they 
do a good job. Then find out from 
your insurance company if you qual- 
ify for any discounts on your annual 
premium. 

Above all, be certain to teat your 
system frequently. Dirt* corrosion, 
general wear and tear, and many 
other day-to-day gremlins can com- 
bine to render your newly installed 
system ineffective. Without con- 
stant vigil an ce* you could easily end 
up as just one more statistic in the 
stolen-car file. EH 
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SECURITY SYSTEMS AND COMPONENTS— SOURCES 



I ndividual components or compile se- 
curity systems am available fFom 
numerous sources. You can consult your 
local classified directory lor tilings of 
nearby dealers or coni act one of the fol- 
lowing manufacturers directly. Along with 
addresses and telephone numbers, we 
have described one major product from 
each company and listed olher types of 
security devices they sell 
Anas Electronics Inc., 41 12 Del Riy Avb B| 
Vanin, Catif. 90291. Pro-7000 Sight 'Sound 
($165)^ a keyless, computerized alarm system 
wj(h digital keyboard control; monitors current 
changes wish switches at all entry points; has 
vaiel-parking override, rtigh-low siren, head- 
light Hasher, and igniticn-kilt features Other 
products: kay-armed alarm systems, motion 
detectors, kill switches. Ignition-switch assem- 
blies, and locks tor bakeries, Fuel cans, and 
stereos 

Beortindof me., 221 Crane St. H Dayton, 
Ohio 45403. BearfintfcrAuto Alarm (S3* 95): 
a passive alarm using The car's horn, monitors 
currant changes through Stock Of add-on 
5 witches at doors, hood and trunk; ignition- 
switch controlled 

Cal Custom Hewk, 2301 1 Souih Wilming- 
ton, Carson, C*HI. 90745; (213) 775-9621 
Hawk Auto Alarm £$61 35): a keyboand-oon- 
trolfed alarm using the car's horn, monitors 
voltage changes through stock or add-on 
switches at doors, hood and trunk. Other prod- 
ucts; cane-typo steering locks, tapered door- 
lock knobs, and locking devices for mag 
wheels, hub caps, and hood pins. Free cata- 
log. 

Cambridge Technology Corp,, Box 4130. 
Spokane, Wash. 99 202: (509) 534-1953 
VPS-11 (about SeO): a keyboarO-ope'aled igni- 
tion imnxjbilfcier; the 2. 5-ounce controller (its 
behind Ihe sun visor and has valet-parking 
override feature Other products; passive anti- 
intrusion alarms and fust-protection systems. 
Free literature. 

Chapman Industries Corp. F 2936 United 
Utrs, Ok Grove Village, III. 60007; (312) 
595-651 0 Chapman Brae*; a remole hood 
deadbolt lock with patented no-slart ignition 
suppressor ($190 installed). Black Panther; 
same a,s Slack system plus additional alarm 
features end panic button. ($250 installed) 
TofaJ Prelection System includes Slack Pan- 
ther plus Siren alarm, motion detector and 
delection module Thai senses opening of doors 
($400 installed) Optional Air Alan; pocket 
beeper that signals tampering with car. Glass 
sensor defects glass breakage, and other 
sficunty options. Free information 
Clifford Etociron tee, 11756 Roacoe Blvd,, 
Sun Valloy, CiM 91352; (213) 766 46 IQ 
Gftfiord System ($850 to$i,0OO, depending on 
vehicle): a computer-controlled vehicle protec- 
tion system; monitors electrical and IgniliDfi 
systems, starter, moilor-vibratiofi sensor and 
fuel pump (diesels): has valor- parking override 
end includes hood-tockmg solenoid and duel 
air horns with compressor. Free brochure. 

Crimes topper Security Product! Inc., 
9620 Toping! Canyon PI., Chateworth, 
Cillf. 91311; (213) 700-0005 Crimestopper 
GS-2002 ($199-95) a keyboard-controlled 
aferm with automatic arming and warbler siren ; 



protects all entry points and monitors motion 
sen-sot; LEO display indicates intrusion or 
mode selected; options include remote pager 
and standby battery. Other products: key- 
armed alarms, timers, tipor-mat sensors, kill 
switches and ignition locks, plus sirens, whis- 
tles and bolls. Free catalog. 

Dlgoqulp Security Industrie! Inc., 220 
Great Circle Hd.. Nashville, Tend. 37226; 
(61 5) 244-7016 ARMED WASX (about $90) a 
passive ignition immobilizer and alarm wJtfi 
1 13-dB warbler, adjustable entry delay, minia- 
ture tost lrgh|. Other products atarm-conirol 
module, ignition Immobilizer and add-ori 
switches to guard doers, trunk, or hood. Free 
brochure. 

Landis Inc., 450 Third St.. Excelsior, 
Minn. 55331; (612) 474-4116 Beartrap 2000 
(about 599): a passive alarm with "25-00 elec- 
tronic stren; choice of entry time delays; "pan- 
ic" button lor personal protection while Inside 
car; igniibn-swilch controlled Free brochure. 

McGard Inc.. 652 Kensington Aw-. Bufta- 
lo, N.Y. 14215; (716) 033 6120 McGarti 
Wheat Locks (£i7 and up per set); hardened- 
steel locks that replace one lug nui par wheel; 
|jick-p;uul undulating key groove, available lot 
nearly all vehicles, Including 1 0-wheelers. Oth- 
er products: locks fer spars tires and hubcaps. 

Free catalog, 

Micron les International In?., Box 6319, 
Anaheim, Calif. 90606; (714) 632 5000 
Thattguartf Electronic Vahich Alarm (about 
5t25): an automatic-arming alarm with 1 1 5dB 
electronic siren, monitors hood. bunk, and 
doors, plus motioivvitrfation sensors; variable 
entry delay; options include starter disabling, 
remole pager and emergency activation while 
inside car Free brochure eleo covers addition- 
al alarm systems. 

Page Alert Syatome Inc.* 23342 Haw- 
thorn# eivd r Torrance, Cato. 90505: (213) 
376-3596. Page AJert 4000 ($150)' 3 Silent 
radte alarm that triggers a remofe pagmg unit 
(beeper) as much as two to live miles away; 
monitors all vehicle openings with sound-acti- 
vated sensors, can also operate wish audible 
alarms Free Information. 

Rocket Automotive Products, 9935 Bev- 
erly Blvd,, PEco Rivera, Calif. 90660; (213) 
699^031 1- GapTaker AS-100 (about |i20): a 
computer-coni roll ed combination security sys- 
tem and musical horn; monitors current 
changes through stock ami add-on switches at 
doors, hood and liunk; 1 1 0-dB electronic si ren- 
ho rn is programmable tor different tones. Olher 
products- torged-ateei wheel Rocks, door-lock 
knobs and wire-wheel locks. Catalog of secu- 
rity an d other automotive products is $2.50, 

Techno Electronics Limited, 916 Com- 
mercial GL Polo Alto. Cato. 94303; (BOO] 
227-8875; wilhin Calif.. (415) 656-0646 Ungo 
Box TL 3000 ($289): a oompulef-ccnlfoUod 
alarm wrth passive and manual arming: moni- 
tors impacimotksn sensor wilh adjustable sen- 
&iiivifty; has ignition-kill feature and can protect 
hood r doors, trunk, stereo units and GBs Free 
brochure 

Walling Industrie* Irtc., 23465 Industrial 
Park Dr., Box 9„ Farmington Hills, Mich, 
46024; (313) 476-6664 i/enf Locks (about $6 
per pair): melal-and-plastlc locks for vent win- 
dows on vans, pickups and older oars; Tool-free 
installation Free Information 
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ho other ultra brings you a 
sensation this refreshing. E.ven at 
2 mg.. Kool Ultra has taste that 
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CHANGING ADDRESS? 
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SKY SPIES FOR HURRICANES 

(CortUH&d .'fQJn paut' 6 St 

feet or higher, and flat terrain 10 
feet or le&s above sea level gets 
flooded a& far inland as 25 miles. 

The killer turns suddenly 

In 1935, forecasters watched help- 
lessly as the so-called "Labor Pay 
Storm" (officially dubbed Storm 2 — 
hurricanes didn't have names until 
1950) ravaged Florida. It had been 
huggi ng the we&t coast of Florida for 
two days, when it took a sudden 
eastward turn. In a matter of hours, 
it destroyed scores of buildings and 
killed hundreds in populated areas 
not expecting a full-blown hurri- 
cane. The forecasters couldn't know 
that a bo ve-grou n d tem perat u re s 
were shifting by tens of degrees in 
area& just a few thousand feet apart. 

Such sudden shifts in tempera- 
ture and wind have produced some 
of the moat bizarre phenomena in 
meteorological history. The 1935 
storm produced the lowest baromet- 
ric reading in the history of the 
Western Hemisphere; 26,35 inches of 
mercury on Long Key t Fla, 

Hurricane Camille, a Force Five 
storm, was the last killer to strike 
American soil. When it hit, in 1969, it 



dumped 27 inches of rain during an 
eight-hour deluge over Virginia. 
More than 100 of Camille's 255 vic- 
tims drowned in Virginia, because 
the sudden downpour caught fore- 
casters by surprise. 

While Force Four and Five storms 
practically guarantee death and de- 
struclion T storms of lower magni- 
tude can kill when they arrive unex- 
pectedly or in places where no one 
would have guessed they'd do dam- 
age. Such was the case of the jugger- 
naut of 1936, a Force Three storm 
that killed 600 along the eas t coast of 
New England. That storm arrived in 
southern New England a day ahead 
of schedule and went farther north 
and farther inland than forecasters 
had predicted, in eases such as 
these, VA3 is expected to do some of 
its most important lifesaving work. 

But the new satellite still leaves 
forecasters blind in certain aspects 
of hurricane watching. Thus, they 
continue to rely on the famous ^'hur- 
ricane huntera pr of the Air Force and 
their own tracker aircraft. 

11 We now get a picture every 30 
minutes, but there's still uncertain- 
ty about where the center of the 
storm is, ntill need reconnais- 
sance planes* especially when the 
hurricane is a threat to land/' says 



Dr, Joe Pellessier, a Hurricane Cen- 
ter meteorologist. 

The daredevil hurricane hunters 
fly their C-130 aircraft into the 
storm to get a close-up view of the 
eye. These experienced trackers can 
give forecasters vivid descriptions of 
the shape of the eye all the way from 
the top of the storm at 10,000 feet, 
down to the weakest parts a few 
thousand feet above the surface. 

Still, it's up to two NQAA WP-3B 
Orion aircraft— newly equipped this 
season with special instrumenta- 
tion— to provide the detailed mass of 
data needed for in-depth analysis of 
a hurricane. Carrying new minicom- 
puters, the Orion craft use barome- 
ters, thermometers, radar and other 
sensing equipment to keep a con- 
stant record of the storm's speed and 
barometric reading changes aloft, as 
well as the overall physics of the 
hurricane, says Dr. Frank Merce ret , 
an NQAA researcher. The comput- 
er-equipped craft, unlike the Air 
Force hurricane hunters, record and 
analyse the data for later research 
use. The Ortons even measure the 
surface water temperature, crucial 
to the strength of a hurricane. And 
they carry sophisticated drop- 
nondea, sounding devices dropped by 
parachute into the storm's body. 






SAKRETE does it right SAKRETE was the world's first ce- 
ment mix in a bag. And loday, 45 years later, it’s still the in- 
dustry standard for excellence — because the consistent quality 
of SAKRETE is seldom equaled, 

SAKRETE k Economical, SAKRETE is the best buy on the 
market because it s strong — long lasting — use it when you 
want to — buy only what you need. And you increase the value 
of your property. 

SAKRETE is Strong. SAKRETE concrete and mortar mixes 
are designed, batched, and mixed to be strong and workable. 

SAKRETE i* Eaiy, No guesswork. Complete step-by-step 
directions are right on the bag. And the free SAKRETE Proj- 
ect Booklet gives you ikystrated pages of ideas and easy-to- 
follow instructions. 

When you do it yourself — do it right with SAKRETE 
Cement Mixes. 

KRFTFeement Mizes 

lUSLllIJ There's no substitute for (he best 
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Men! Women! Leant at home It spare 
lime will) no previous experience. 



3 BIG DRAFTING KITS 
INCLUDED WITH COURSE 

When you train at home 
with us for a gob in Drafting. 



FREE Drafting Apltlude Tesl 
You Grade Yourself! 

Discover if you have ability 
for drafting — send for free 
Aptitude Test pliLn Drafting 
"Career Kii. ,h No cos! or ot?li- 
gallon! No sate-sman will call. Drufihi^ requires 
no spttLEtl drawing skill or [ethnical ability. 
Everything you need supplied with coui^c — 
plus C4?y-Lo*f0lkiw k nic p- by-step lemons and per- 
song | guidance from onr instructors. 

READ WHAT 2 DF OUR BEST STUDENTS SAY! 

W* are proud oi These comment sent to us 
by ifu-denEFi when we aa-kori ITiem to tvaluale 
our course. They -may or may net bs typical, 
bm show wrtat cao he dene by those wtio 
s&t their goals High and go altar wbat Ihev 
went, 
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Amateurs Give Hurricane Forecasters Extra Eyes 



E very day during ihe severe weathef 
season— tornado, thunderstorm or 
hurricane — thousands o! men and 
women spend hours of unpaid lime pro- 
viding the National Weather Service 
with eyes and ears in various localities. 
These are the amateur weather spotters 
who serve as parr of Operation Sky- 
warn The network is composed mostEy 
of amaieur radio operators, but it afso 
includes those willing lo telephone local 
weather information to the National 
Weather Service, 

Having a Ehermcmeter, wind meter, 
barometer or other simple device Is of 
help Bui some trackers Joel call in 
naked-eye reports— ol blown-down 
trees, sudden, local Hooding and the 
like. Oiher members of this network act 
as relay stations lor spotters. 

Volunteers often lake their lives in 
l heir hands to stay behind In a disaster 
area and radio changing concfi lions, 
even as their neighbors ff&e. Once you 



get started working the net, fTs lough lo 
break away, When a freak blizzard 
struck (ha East Coast this past April, for 
example, I was at my home radio station 
for the better part of nine hours, relaying 
New Engfand weather reports. 

If you ve never tried tracking a major 
storm, PM invites you to use NOAA s 
storm-tracking chart. It's a map ol the 
United Stales, with grids and points for 
plotting a storm's path as you hear news 
of it on the radFO— be it a ham station or 
an ordinary, household receiver. To get 
one of these 8*11 -inch chans, send a 
self- addressed, stamped, business- 
size envelope to Science Dept , Popular 
Mechanics, 224 West 57th St. t New 
York. NY 10019. If you wantlO|Ointhc 
net and arc a radio amateur, contact a 
loca! emergency coordinator ot the 
National Weather Service for informa- 
tion. Other prospective slorrn spotters 
should contact the weather service 
directiy .■ — M,S. 



These pucka perform a service no 
daredevil pilot would try — riding 
the storm itself from thousands uf 
feet atoftdown to the Earth. With its 
sensors broadcasting to nearby 
weather stations, the dropsondE 
gives yet ftnother major dynamic 
picture of the storm's direction, 
shapf and strength. 

While the science of (H weather mod- 
ification” has come a tong way in 
recent years, scientists don't even 
dure dream of a day when a man wi]] 
be able to tame one of nature's wil- 
dest beasts. So the primary effort is 
going into research to provide better 
warning of storms. 

Ultimately, these new tools will 
allow weather researchers to create 
models to atudy killer hurricanes 
under wind-tunnel and laboratory 
conditions. Such information will 
give meteorologists the ability "to 
do a better job of forecasting and 
provide more information to the 
public to save lives," says Dr. Albert 
W. Friday of NQAA. 

Technology and science are taking 
some of the punch out of the killer 
storm , When the Galveston Storm of 
1900 — a 35-year hurricane — swept 
the Gulf of Mexico, taking O h OCM} 
lives, there were no airborne fore- 
easting dev ices and com munication& 
were poor. When Storm 4 of 1928— a 



25-year storm — cut a path from 
Florida to South Carolina, killing 
1.836, there were aome rudimentary 
sensing devices and many homes 
had radios. Today, many meteorolo- 
gists believe that Camille, a 85-yen r 
storm, would have killed many more 



than 255 victims had there been no 
satellites or airborne sensing de- 
vices in 1969. 

I f the next killer hurricane strikes 
this year, as is likely, the chances of 
reducing death and destruction 
aeem better than ever. W 



AUGUST 103 




